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In this article mention is made of the early 
demand for optical glass and some history 
is given of the efforts to produce it, which 
finally resulted in success at Jena. The prob- 
lems of its manufacture have been solved in 
this country and its production undertaken. 





when Dollond, an English optician, invented 

achromatic objectives for telescopes. At that 
time he was unable to get glass that was homogeneous 
enough for the construction of lenses. 

Toward the close of the 18th century Guinand, a 
glassmaker of Switzerland, made some improvements 
in glass for optical use by stirring the molten mass 
with a rod, or cylinder, of refractory material and the 
result was a glass of greater homogeneity. Whether 
molten glass had been stirred at all previous to this 
time we do not know, but if it had been and without 
the use of 


[To demand for optical glass first arose in 1757 


these investigations were carried on or with what degree 

of success they were attended we are not able to say. 
Some time after the death of Guinand his sons moved 
to France and while living in that country they made 
some further important developments in the industry. 
Boutemps, a French glassmaker, being in 1848 obliged 
for political reason to leave France, immigrated to 
England and found employment at Chance’s glassworks, 
near Birmingham. While there he introduced the man- 
ufacture of optical glass, though by what particular 
method no record seems to have been preserved. The 
glass produced by him appears to have been of very 
good quality 





a refractory 
rod it is cer- 
tain that 
more or less 
impurities 


must have 
been intro- 
duced into 
the mass by 
the partial 
fusing of the 
rod. Later 


Guinand was 
induced to 
immigrate to 
Bavaria, 
where he 
worked with 








and a quan- 
tity of large 
disks for tele- 
scope lenses 
was pro- 
duced. Pre- 
vious to this 
time, how- 
ever, the 
Royal As- 
tronomical 
Society of 
London had 
appointed a 
committee to 
inquire into 
the subject of 
optical glass, 








one Fraun- 
hofer in try- 
ing to produce homogeneous flint glass. Eventually they 
met with considerable success and were able to make 
disks for telescope lenses as large as 11 in. in diameter. 
Fraunhofer went further than the mere production of 
optical glass of certain kinds, for he initiated the speci- 
fication of refraction and dispersion of light expressed 
in terms of certain lines of the spectrum. How far 


FIG. 1. 


MASTER MOLDS FOR POT AND CORE 


and Faraday, 
who was one 
of the committee, carried out some experiments. He 
early recognized the necessity for some mechanical 
means for agitating the molten glass in order to secure 
greater homogeneity. To facilitate manipulations his 
experiments were made with dense lead-borate glasses 
which were very fusible but too unstable for ordinary 
optical purposes. 
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In 1834 Harcourt and Stokes took up the inquiry 
begun by Fraunhofer as to the effect of chemical compo- 
sition on the distribution of light dispersion. The only 
record we have of their investigations is that they cor- 
rectly ascertained the dispersive effect of boric acid in 
glass composition, but were at fault as to the effects 
of some other ingredients. 

The next and most important forward step was made 
by Abbe, who, associated with Schott and aided by gen- 
erous grants from the Prussian government, investi- 
gated the effects resulting from the introduction of 
various oxides into vitreous fluxes. The result was a 
series of glasses of novel composition and optical prop- 
erties. As these investigations were carried out in 
Jena, the glass resulting from them came to be known 
by that name. It possessed such excellent optical quali- 
ties that Jena glass has become the standard by which 
all other optical glass is compared. 

The work of Abbe and Schott resulted in improve- 
ments of such great value that similar work was under- 
taken by Mantois in Paris and later by Chance in 
England, with the result that the celebrated Jena glass 
is now being produced with considerable commercial 
success both in France and England, though no other 
makers have contributed to the progress of the indus- 
try to the same extent as the Jena firm that is now pro- 
ducing more than one hundred varieties of glass for 
optical purposes. 


OTHER TYPES OF OPTICAL GLASS 


Optical glasses of the older types known as crown 
and flint are purely of the nature of silicates, the base 
constituents of which in crown glass are lime and soda, 
or lime and potash, or a mixture of both, while in flint 
glass they are lead and either or both soda and potash. 
With the exception of the heavier flint glasses they can 
be produced free from noticeable color, bubbles and 
striz, and when made from properly propertioned mate- 
rials they possess a considerable degree of chemical sta- 
bility. The newer glasses on the other hand contain a 
much wider variety of chemical constituents, the most 
important being oxides of barium, magnesium and zinc 
in combination with an acid body, boric anhydride, 
which latter replaces to some extent the silica in the 
older glasses. 

By the aid of certain of these new constituents glasses 
can be produced which, as regards purity of color, chem- 
ical stability and freedom from defects, are equal if not 
superior to the best of the older glasses; but it is re- 
markable that when this is the case the optical proper- 
ties are not greatly improved. On the other hand the 
more extreme the optical properties of these new glasses 
—that is, the further they depart from the ratio of re- 
fractive index in relation to the power of dispersion 
found in the older glasses—the greater the difficulty to 
make them either of sufficient purity or stability to be 
of practical use. Dense barium crown glass, which is 
widely used for photographic lenses, cannot be produced 
entirely free from either noticeable color or from 
numerous small bubbles without having the chemical 
nature so sensitive that considerable care is necessary 
to prevent tarnishing. 

In practice, however, the presence of small bubbles 
and a slight greenish-yellow color in lenses does not 
seriously interfere with their successful use for the 
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majority of purposes, so that it is deemed preferable 
to sacrifice some of the ideals of perfection in order to 
secure the more valuable optical properties. 

The term optical glass implies glass of such quality 
that suitable optical members of precision instruments, 
such as range finders, panoramic sights, telescopes, field 
glasses, cameras, etc., can be made from it. The re- 
quirements for these purposes are very exacting, inas- 
much as the glass must possess a definite index of re- 
fraction, a characteristic dispersive power and at the 
same time be free from striz, strain and excessive 
absorption of light. Optical glass was formerly im- 


ported from either England, France or Germany, but 

















FIG. 2. POT MOLD AND CORE 


for certain grades the last-named country practically 
enjoyed a monopoly. 

Since the beginning of the war the shortage of optical 
glass in the United States became very acute, so much 
so that several establishments have been induced to 
attempt its manufacture. Some optical concerns are, 
however, still receiving limited consignments of fine 
optical glass from the Para Mantois Co. of Paris, with 
the express stipulation that it is only to be used in the 
production of optical parts of instruments for our army 
and navy. 

The actual production of optical glass in this country 
was practically coincident with our declaration of war 
against Germany. In 1915 the United States Bureau 
of Standards began a series of investigations in the 
manufacture of optical glass with a view to inaugurat- 
ing a comprehensive study of its manufacture, and the 
result was that the subject was considered of sufficient 
importance to warrant such exhaustive experiments as 
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would make the methods of its production public prop- 
erty and thus eliminate the secrecy with which it was 
surrounded. But the idea that the control of such an 
important adjunct of warfare would be in the hands 
of a nation likely to become our enemy was one that 
could not be tolerated. With the entrance of the United 
States into the war activity in this respect was greatly 
stimulated, and such agencies as the Pittsburgh labora- 
tory of the United States Bureau of Standards and the 
Geophysical laboratory of Carnegie Institute have de- 
voted a large percentage of their resources to this im- 
portant work, and the laboratory of the former has 
enlarged its equipment and began a more intensive 
study of the subject. 

The first consideration in the production of optical 
glass is the use of exceedingly pure raw material. The 
very best sands must be used, and all the constituents 
must be practically chemically pure, special attention 
being given to their freedom from iron oxide. Next 
in importance is the selection of suitable materials from 
which to make the pots, or crucibles, for melting the 
glass, so that when in use they will not only resist the 








FIG. 3. 


POTS BEING AIR DRIED 


corrosive action of the molten glass but also impart to 
it the minimum amount of iron oxide. ‘Iron oxide 
diminishes the transmission of light to a great extent 
and its presence in optical glass, even in a minute quan- 
tity, is fatal. 

At an early stage the laboratory of the Bureau of 
Standards realized the importance of the melting-pot 
question, and steps were taken to work out new compo- 
sitions that would be better adapted for the purpose 
than the mixtures generally used in making commer- 
cial pots. 

Commercial-glass melting pots are made of 55 per 
cent. calcined clay, of which a large percentage is old 
pot shells pulverized, and 45 per cent. plastic bond, or 
fire clay, and contain from 2 to 24 per cent. of ferric 
oxide. It will readily be seen that if during the melting 
process the pot walls should be corroded to a depth of 
vy in. it might happen that from five to six times as 
much iron oxide would be introduced into the molten 
mass as it originally contained. With this in mind the 
Bureau of Standards worked out a new composition, 
which approaches that of porcelain, consisting of 50 
per cent. of calcined white clay or bisque pottery body, 
43 per cent. of a mixture of equal parts of kaolin and 
plastic clay and 7 per cent. of feldspar. The function 
of the feldspar is to produce a dense, vitreous structure 


Stay on the job—We have got to win the war 





369 


that will resist the corrosive action of the molten glass. 
The problem of the proper calcined material to be used 
was solved by employing broken bisque from potteries 
making white table ware. It is wholly a waste material 
and its utilization for this purpose becomes an economic 
asset of no mean importance to the optical-glass indus- 
try. This pottery waste is white and more or less 
porous, while at the temperature of the glass-melting 
furnace its structure becomes very dense and sufficiently 
refractory to hold up well at such a heat. It is also 
easily reduced to desired size of grain for mixing with 
the kaolin, clay and feldspar. This mixture when wet 
enough to flow readily is passed through a magnetic 
separator to remove any iron it may contain, and the 
pots made from it do not contain more than 0.6 per cent. 
of this dangerous impurity. 


METHODS OF POT MAKING 


The pots produced at the laboratory of the Bureau 
of Standards are made by three methods—molding or 
building up by the old hand method, sweeping by a 
modification of the potter’s wheel in which the plastic 
mass remains stationary and the sweeps or mold boards 
revolve, and by casting in molds with the clay at about 
the consistency of thin grout. The latter process is of 
particular interest and is very surprising, inasmuch by 
a simple application of the principles of colloid chemis- 
try the pot material is made up into a fluid which con- 
tains absolutely no more water than would the same 
material when in plastic state. This is accomplished 
by adding to the mixture a small quantity of equal 
parts of silicate and carbonate of soda up to about 0.25 
per cent. of the weight of the dry materials. These 
reagents set up a state of deflocculation in which the 
water penetrates the structure more completely and 
hence brings about a state of fluidity with the presence 
of the same amount as would merely render the mixture 
plastic under ordinary conditions. It is necessary to use 
care in the use of the reagents referred to, since any 
excess or deficiency will operate against the proper 
working behavior of the mixture. The shrinkage of 
these cast pots during the drying process is no greater 
than those from the usual plastic mass. 

Casting is accomplished by pouring the liquid mix- 
ture into sectional plaster molds having a core of the 
same material. At the end of about 14 hours the water 
will be sufficiently absorbed by the mold to allow the 
clay mass to stiffen and thus permit the mold to be 
removed and the core withdrawn. Fig. 2 shows a mold 
with one of its sections removed in order to display its 
construction and the position of the core, while Fig. 1 
shows a set of master molds and their parts used for 
making the pot molds and cores. It has been found 
that pots cast by this method dry very easily and re- 
quire less care than those made by the usual methods. 
Such pots have been thoroughly dried in about three 
weeks without showing any defects. Furthermore 
skilled labor is not required for their production, so 
that the cost is decidedly decreased. 

Pots made by the older methods take several months 
to become dry enough for use, and as a pot can only be 
used for one melting it is obvious that for the contin- 
uous manufacture of glass with such pots it is neces- 
sary at all times to have a large number of them in 
stock and in process. When the time taken to make the 
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pots by the older methods and the long time required 
to dry them is taken into consideration the vast advan- 
tages of production by the casting process becomes 
manifest. 

Fig. 3 shows a group of hand-molded pots being air 
dried. The covered, or beehive, pots at the right are 
for melting dense flint glass. This type of glass is very 
susceptible to injury from contact with furnace gases, 
so that the pots for melting are covered as completely 
as possible, merely having an orifice in the front to 
permit the manipulation of the stirring rod. 

Figs. 4 and 5 show some of the various machines 
used in the preparation of the ingredients for the pot 
mixture, and include grinding or pulverizing machines, 
wet and dry mixing machines, magnetic separators, 
filter presses, etc. 

The successful production of optical glass requires 
on the part of the maker a comprehensive knowledge of 
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FIGS. 4 AND 5 


glasses in general with reference to their optical and 
other physical properties. Although considerable litera- 
ture exists with reference to the scientific study of the 
optical properties of glass, but little has been written 
regarding its actual composition and the processes 
necessary in its production. It was found essential 
therefore to work out the methods of production from 
general premises and from the principles of silicate 
chemistry as already established. It may be mentioned 
incidentally that such property as the index of refrac- 
tion can now be computed from the known composition 
of a particular kind of glass with considerable exact- 
ness. Likewise experience has resulted in the estab- 
lishment of certain rules which govern the required 
composition of glass with reference to its power of light 
dispersion and the functions relating thereto. It is 
obvious, however, that a clear grasp of optical science 
is necessary in order to intelligentiy plan and direct 
the manufacture of optical glass. 

The sand and other constituents necessary in the pro- 
duction of optical glass, such as soda ash, lime, lead 
oxide, zinc oxide, barium carbonate, boric acid, etc., 
must be carefully proportioned by weight, mixed, and 
stored in covered containers until needed. In the mean- 
time a sufficiently dried pot is placed in the melting 
furnace and slowly heated to a temperature of 1300 
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deg. C. Only one pot is put in the furnace at a time, 
so that the heat can be adjusted to suit the requirements 
of the specific charge to be melted therein. 

The raw materials, which should not contain over 
0.0006 to 0.0008 per cent. of iron oxide, are introduced 
into the pot in comparatively small quantities at a time, 
so that each may have time to properly fuse. In this 
way the pot becomes gradually filled with a molten mass 
which, however, is full of bubbles of many sizes. These 
bubbles are caused partly by the air that is inclosed be- 
tween the particles of raw material and partly by the 
gaseous decomposition of raw materials themselves. 

The temperature of the furnace is now raised until 
the molten contents of the pot become sufficiently fluid 
to allow the escape of as many of the bubbles as pos- 
sible. The temperature thus required will vary with 
the composition of the glass under treatment, a bright 
red heat being sufficient for most glasses, while for 











MATERIAL 


cthers the utmost thermal capacity of the furnace may 
be required. 

When a small quantity of glass removed from the pot 
and allowed to cool shows comparative freedom from 
bubbles stirring is commenced and at this time the 
furnace should be approximately at the highest tem- 
perature hitherto reached in the process. Stirring by 
mechanical means is not only preferable but is almost 
imperative, as man power is not sufficient for the task. 

The stirring, or mixing, machine used at the Pitts- 
burgh laboratory of the Bureau of Standards is shown 
in Fig. 6. As will be seen it is portable, being mounted 
on truck wheels so that it can be used at any one of the 
melting furnaces; power is supplied by the electric 
motor A in the base. 

The driving head B is made in two parts, and the 
lower part is eccentrically attached to the vertical shaft 
C through which motion is transmitted to it. The upper 
and lower members of the driving head B are so inter- 
nally geared that the number of revolutions of one 
member is greater than that of the other. Thus the 
stud D travels in a spiral path which is gradually in- 
creasing during one haif and decreasing during the 
other half of the cycle, as determined by the gearing, 
which in this case is so proportioned that a cycle is 
completed once in every 27 revolutions of the vertical 
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shaft C. The stud D can be positioned in the T-slot 
seen in the upper part of the driving head B so as to 
give any desired stroke to the rod E which is pivoted 
to it. The rod £ is guided by the bearing F through 
which it slides. By connection with the cam G the bear- 
ing F is given a rising and falling motion of several 
inches. 

It will thus be seen that as a result of this com- 
bination of motions the free end of the rod E within 
the furnace (and the clay-stirring rod attached to it) 
has a combined spiral and churning motion imparted 
to it, the path of which is similar to that shown in 
Fig. 7. It will be readily seen that the clay-stirring rod 
working in the molten g'ass and going through the 
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When cut or broken into pieces of the proper weight 
they are put into an annealing furnace and gradually 
heated to a dark red; they are then removed to a 
smaller furnace where they are softened to a plastic 
state and shaped by paddles into fairly regular pieces. 
While still hot and plastic they are put into a press and 
shaped into rectangular blocks of a size determined by 
their weight and the purpose for which they are to be 
used. They are again placed in an annealing furnace 
where they remain long enough to cool very slowly in 
order to relieve all internal strain. 

Throughout all the furnace operations accurate tem- 
perature control is imperative, and both optical pyrom- 
eters and those fitted with thermo couples are used 











FIG. 6 
motfons described will thoroughly mix or blend it to the 
point of homogeneity. 

To prevent the rod E from softening and bending 
from the heat of the furnace it is made hollow and a 
constant circulation of water is maintained through it. 
The water enters through the hose H, is discharged 
through the hose 7 and drained off through the pipe J. 

As stirring proceeds the glass is allowed to cool grad- 
ually, becoming more and more viscous as the tem- 
perature drops, until it is too celd to stir. When it has 
reached this stage it is supposed that no fresh move- 
ment can occur within the mass, so that any degree of 
homogeneity reached by stirring will now be perma- 
nently retained. Next the temperature of the furnace 
is rapidly reduced and the glass cooled to a red heat 
as quickly as possible and is either left in the furnace 
or removed to another one and allowed to cool down 
until it becomes a solid mass. When thoroughly cooled 
the glass and the pot are usually in pieces; then comes 
the task of selection—a most difficult job—fer the good 
pieces must be separated from the bad. They are given 
a preliminary test for strie, bubbles and color by trans- 
mission of polarized light and of ordinary light while 
immersed in an aqueous solution of carbon bisulphide. 


STIRRING 


MACHINE 


as guides in maintaining constant rates of heating and 
cooling. 

The qualities sought for in the best grades of optica! 
wlass are: 

1. Transparency and freedom from color.—These 
qualities can readily be judged in pieces of considerable 
thickness and can be quantitatively measured by means 
of the spectrophotometer. 

2. Homogeneity.—The optical desideratum for this 
quality is uniformity of refractive index and dispersive 
power throughout the mass. This has probably never 
been absolutely attained, as there is no record of any 
glass ever having been made that did not shown some 
variation in refractive index in different parts of the 
same piece. Variations in homogeneity that are minute 
and gradual are not of much importance, but when they 
are of considerable size and have a well-defined line of 
demarcation and take the form of veins or striez they 
become fatal defects. In their coarsest form they are 
easily distinguishable to the naked eye, but the finer 
ones can only be detected by the use of special means. 
These means take the form of apparatus for examining 
the glass by the transmission of either a parallel beam 


of light or prismatic color. When glass is tested by 
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either of these methods the most minute striz will 
scatter the light and appear as either bright or dark 
lines according to the position of the eye. 

8. Hardness and chemical stability ——These qualities 
contribute to the durability of both the structure of the 
glass and its polish and are especially desirable in the 
outer members of lens combinations that are subject 
to frequent handling or are exposed to the weather. 
Chemical stability, which is the power of resisting the 
disintegrating effects of both atmospheric moisture and 
carbonic acid, depends largely on the amount of alkali 
in proportion to the lead, lime and barium present in 
the composition. Generally speaking the greater the 
proportion of alkali the less will be the stability, while 
a high silica content tends toward both chemical sta- 
bility and hardness. The latter qualities can be fur- 
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FIG. 7. STIRRING DIAGRAM 
ther augmented by the addition of a small percentage 
of boric acid. Care must be used, however, not to use 
too much boric acid in the composition, as it will result 
in producing the opposite effect. 

4. Absence of internal strains.—Internal strains are 
caused by unequal contraction of the outer and inner 
surfaces of the glass during cooling. Annealing is in- 
tended to relieve this condition, but to be effective the 
cooling must be very gradual, especially during the 
critica! period when the glass is just losing its plasticity. 
In annealing the finest optical glass it is generally 
allowed to cool at a rate measured by hours per 
degree C. 

The presence of strains can be detected by examina- 
tion in polarized light, which fortunately tells the story 
of good or bad annealing with unerring certainty, as 
any strains will be manifested in the form of double 
refraction. 

5. Refraction and dispersion—These are purely 
optical properties, and although they are of the greatest 
importance it is impossible to deal with them in an 
article of this size, as to enter into a discussion of their 
relations as compared to the many and various uses 
to which the glasses are to be put would require a large 
volume. It may, however, be mentioned in a general 
way that the index of refraction can be accurately 
determined by the refractometer, while dispersion is 
calculated from the wave lengths of light and absorp- 
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tion of light is determined by the photometer. Inci- 
dentally it may be mentioned that the absorption of 
light in the best optical glass should not be more than 
0.60 per cent. 

Owing to the extremely rigid requirements the yield 
of optical glass is small and does not as a rule exceed 
20 to 25 per cent. Thus it is quite evident that its pro- 
duction compared to the ordinary glass of commerce is 
very expensive. 

The processes of cutting, molding and annealing be- 
come increasingly difficult with the size of the piece 
owing to the danger of breakage both from external 
injury and from internal strain. 

The production of optical glass is associated with 
many difficulties, so that its manufacture when con- 
sidered from a commercial standpoint is not promising 
except under conditions that will permit the utilization 
of rejected glass for purposes where the optical require- 
ments are not so rigid. 

The glass plant at the Bureau of Standards’ labora- 
tory in Pittsburgh, Penn., is at present being run on a 
manufacturing basis, and every pound of good glass pro- 
duced is being put into optical instruments for military 
use either as a part of instruments for regular equip- 
ment or as a part of experimental instruments being 
made for the solution of new problems. As soon as the 
present need for the ordinary optical glasses can be met, 
the experimental plant of the Bureau of Standards will 
turn its efforts toward the production of the more spe- 
cial grades that may be needed, but for which the actual 
consumption is too small to warrant commercial produc- 
tion by a private plant. 

Large quantities of very good optical glass are now 
being turned out by the Pittsburgh Glass Plate Co. at 
its plant at Charleroi, Penn. A plant for the manu- 
facture of optical glass has been established by the 
Hazel-Atlas Glass Co. at Washington, Penn., where 
some excellent speciments have been made in small 
quantities; but as yet not much of it has gone into 
optical instruments, and some excellent optical glass 
is also being made by the Bausch & Lomb Optical Co., 
Rochester, N. Y., and the Keuffel & Esser Co., Hoboken, 
New Jersey. 


REASONS FOR HIGH COST 


These concerns all deserve great credit for their deep 
interest in the subject and the help they have given 
to the Government. The undertaking has often been 
at a pecuniary loss, as in the instance of the Pittsburgh 
Plate Glass Co., which expended upward of $50,000 be- 
fore it produced any usable glass. Great credit is 
also due to the United States Bureau of Standards and 
to the many members of its staff for their untiring 
energy in prosecuting experiments and for the invalu- 
able help they have given to manufacturers. In some 
instances experts from the bureau are in continual 
attendance at private plants to supervise their out- 
put. Experts from the Geophysical Laboratory of the 
Carnegie Institute are also assisting. 

The kinds of optical glass now being produced in this 
country are those which are most needed in the con- 
struction of periscopes, range finders, panoramic and 
other gun sights, sextants, binoculars, etc., and include 
light crown, boro-silicate crown, light barium crown, 
light flint, dense flint and densest flint. 
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Electric Furnace for Heat Treating of Small 
Airplane Parts 


By DWIGHT D. MILLER 


Engineering Department, the Society for Electrical Development, Inc., New York 





Of the various processes connected with the 
manufacture and conditioning of metals probably 
none has received more attention or undergone 
more radical changes within recent years than 
those used in heat treatment. Furnaces have been 
developed to keep pace with other heat-treating 
progress, and this article describes one of the 
electric types. 





tance of the heat treatment of steel. Much of the 
nowledge regarding the effects of heat treatment 
has been gained through the use of the microscope in 
the study of the various grain structures. In carrying 
out the processes involved in heat treatment, accurate 
and precise control of temperature is the all-important 
point, and success or failure depends upon the degree 
of heat used as well as upon the time and uniformity 
of its application. 

This article deals with the heat treatment of a simple 
alloy nickel steel used in making airplane parts, such 
as clevis pins and bolts, for the Government. Its 
main object is, however, to point out how, by the use 
of the electric furnace as a heating medium, heat treat- 
ment is not only reduced to an exact science but also 
standardized, thus insuring duplication of results and 
almost absolute certainty of production. 


| “ance practical man today realizes the impor- 


VARIETY OF STRESSES 


It is safe to say that an airplane is subjected to 
a greater variety and number of both static and 
dynamic stresses when in operation than any other 
vehicle of travel. This is due to the character of its 
construction, which requires the extreme of strength 
and lightness combined with rigidity. Because of the 
great speed at which it travels, stresses due to the 
shifting in the direction and change of velocity in the 
wind are increased manifoldly. It is continually sub- 
jected to high vibratory stresses set up by the revolu- 
tions of the propeller and the impulses of the engine, 
while in the act of starting and landing it is evident 
that the entire structure undergoes most severe tor- 
sional and dynamic stresses caused by contact with 
rough and uneven ground when at relatively high 
speeds. 

To meet these various stresses nickel is added in 
the manufacture of some of the parts, such as the 
clevis pins and bolts previously mentioned. 

The effect of this addition is to greatly increase the 
elastic limit, hence the ultimate strength, as well as 
to provide increased strength for the same weight of 
material or the same strength for much lighter mate- 
rial as compared toe carbon steel. For instance 3 per 
cent. nickel alloyed with 0.25 per cent. carbon steel 
develops a strength equal to that of 0.45 per cent. car- 
bon steel. In general it can be stated that for each 1 


per cent. of nickel added to ordinary low-carbon steel 
there is an increase in elastic limit of approximately 
5000 Ib. and in ultimate strength of 4000 lb. This 
ratio holds true up to 5 per cent. addition, and the 
benefits so derived increase with the proportion of car- 
bon present in the steel. 

Nickel steel is tough, has great resistance to shock, 
impact and fatigue stresses, hence great endurance 
and reliability. For these reasons it is largely used 
in making certain airplane parts. The ratio of elastic 
limit to ultimate or tensile strength in the case of 
a 34-per-cent. nickel steel is approximately 70 to 75 
per cent. as against 45 to 55 per cent. for low-carbon 
steel. 

While the benefits derived by the addition of nickel 
up to 5 per cent. are marked, these benefits are greatly 
increased by proper heat treatment. 


VALUE OF HEAT TREATMENT 


Tests made both before and after heat treatment 
demonstrate conclusively that such treatment has con- 
tributed more to the superior properties of the metal 
than has the use of the alloy itself. In other words, 
while the alloying element is responsible for a part of 
the superior qualities of the metal, proper heat treat- 
ment is much more so. 

As in the case of carbon steels the effect of heat 
treatment is great and the various properties imparted 
made to vary over a wide range, so that any desired 
results within that range may be secured solely by 
varying the treatment. In obtaining these results the 
degree of temperature used in the second heating is 
the principal variant. A low heat produces a stronger 
and stiffer steel than a high heat on the second heating 
and in general the greater the difference in tempera- 
ture within certain limits the more marked the results. 

For instance, three pieces of steel containing 0.30 per 
cent. carbon and 3.5 per cent. nickel were all quenched 
in water at 800 deg. C. (1472 deg. F.). One was 
drawn in air at 593 deg. C. (1099.4 deg. F.), having 
an elastic limit of 87,000 Ib. The second was drawn 
in air at 399 deg. C. (750.2 deg. F.) and showed an 
elastic limit of 123,000 lb., while the third piece, which 
was drawn at a still lower temperature in air, namely, 
316 deg. C. (600.8 deg. F.), had an elastic limit of 
187,000 Ib. (see Bulletin 100, page 40, of the Depart- 
ment of the Interior, Bureau of Mines). These tests 
show that by a reduction of 277 deg. C. (499 deg. F.) 
in the second heating, or drawing, temperature an in- 
crease in the elastic limit of 100,000 lb. was obtained. 

The complete cycle of heat treatment consists of: 

1. Hardening, which is accomplished by heating above 
the decalescence point and then quenching suddenly, 
leaving the steel in its hardest and most brittle state. 

2. Annealing, which consists of heating to a tempera- 
ture in the neighborhood of the decalescence point either 
above or below, according to the purpose for which the 
process is performed, and cooling slowly. It has for 
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its object (a) completely undoing the previous effect 
of hardening; (b) the removal of any stresses or strains 
set up by too rapid cooling, especially if the rate 
is different in separate parts of the piece, and (c) 
refining of the grain—heat refining—which requires 
heating to a temperature above the decalescence or 
upper critical point. While this is not necessary to 
accomplish the results sought under (a) and (b), the 
effect of annealing is to leave the steel in its softest 
and toughest state. 

3. Tempering or drawing, which is accomplished by 
heating to temperature below the recalescence or lower 
critical point and then cooling slowly in air. This has 
for its object the partial removal and mitigation of 
the effect of previous hardening, and leaves the steel 
in a condition intermediate between that attained by 
hardening or annealing. 

As already pointed out the degree of temperature 
used in this drawing process has a marked effect upon 
the elastic limit, hence the commercial working strength 
of the material under treatment. 

Through the courtesy of Walter O. Adams, the man- 
ager of the Erie Specialty Co., Erie, Penn., I was 
allowed to inspect the plant where they are using an 
electric furnace for the hardening and drawing 
processes. This company is making the clevis pins and 
bolts for airplanes, already mentioned, under the 


specifications of the United States Army Signal Corps. 
The raw material comes to the plant mostly from Pitts- 
burgh mills in the form of bars }{ to 1 in. in diameter 
and 12 ft. long, and done up in bundles of 25 bars 


each. Since steel of various analysis is handled and 
is apt to get mixed in the bundles either when loading 
or during transportation, and also to insure absolute 
uniformity of the supposedly same steel, which, however, 
does not always run to specifications, each bar is tested 
upon arrival. 


DANGER OF GAS HOLES 


In the manufacture of nickel steel there is a greater 
tendency to form “skin” gas holes than in ordinary 
steels, due partly no doubt to the presence of nickel, 
which prevents these holes from welding together. 
Under hot working these holes might well be drawn 
out into slits which, becoming oxidized on the inner 
surface, appear as dark seams in the metal. 

It is to detect this imperfection as well as to segre- 
gate the various steels into separate lots that tests 
are made. This is done by breaking both ends of each 
bar to show up any flaws in fracture. The steel is 
also chemically analyzed and then sorted and loaded 
onto separate racks according to size, analysis and 
number, thus insuring that the steels as received are 
sound and in accordance with the specifications. 

From this point the system is as follows: A shop 
order is issued and checked by another department in 
charge of the steel both for quantity and quality of 
material. This material then goes to the automatic 
screw machines in which the bolts are made. As each 
bolt, unthreaded, comes out of these automatic machines 
it is caught in a container which bears the same 
identification mark as that of the steel from which it 
is made. The containers are next taken to another 
department where they are washed free of oil and 
placed in a tote pan which also bears the same identifi- 
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cation number. After going through minor operations 
at this point the material goes to the inspection depart- 
ment where it is given a rigid inspection for all dimen- 
sions except threads. The bolts are next transferred 
to an intermediate storeroom where they are allowed 
to accumulate in sufficient quantity for economic 
threading, since the output of the automatic machines 
is limited to a certain quantity a day. The material 
is checked here again by its number; in fact is checked 
in each receiving room between the various departments, 
and if the contents of the container does not coincide 
both as to identification number and work as called 
for on the order card held in the various departments 
it is rejected and sent back until the discrepancy is 
found. 

As soon as a sufficient quantity has accumulated 
the bolts are transferred to the threading department, 
where a distributor sees that there is no mixing of the 
steels, thus relieving the foreman of that responsibility. 


INSPECTION AFTER THREADING 


From the threading department the material is sent 
back to the inspection department and there rigidly 
inspected again for thread perfection. From this 
department the finished bolts-pass to the heat-treating 
department. 

The heating medium used is an electric furnace of 
well-known resistance reverberatory type made by the 
Electric Furnace Co., Alliance, Ohio, and shown in 
Figs. 1 and 2. The heat is generated by the resistance 
of the conducting material to the passage of current 
and reflected mainly from the roof onto the charge. 

The furnace is further classified as an automatic- 
pusher type. It is stationary and rectangular in shape, 
the inclosure being of sheet metal with charging and 
discharging doors at opposite ends. The inner lining, 
which is subjected to the full force of the heat gen- 
erated, is composed of suitable refractories, mainly 
high-grade fireclay bricks, while the space between them 
and the steel inclosure is filled with heat-insulating 
material. 

Between the doors and running along both sides of 
the furnace are two resistor troughs made of highly 
refractory carbide mixed with a binder so that the 
troughs may be easily molded. They rest on brick piers 
which serve to dissipate the heat generated in the trough 
material itself and diffuse it, thus avoiding hot spots 
in the refractory lining of the furnace in proximity. 

These troughs, which are also rectangular but open 
at the top, are filled with broken carbon or graphite. 
Current is led into the troughs by copper terminals 
attached at either end, making contact with the resistor 
material in the trough, which becomes incandescent 
throughout its entire length in the same manner as 
does the filament of an incandescent lamp, and supplies 
the heat necessary for the material being processed. 

The furnace is charged and discharged by means of 
a motor-operated pusher mechanism which works in 
synchronism with the doors at opposite ends. These 
doors are heat insulated in the same manner as the 
stationary inclosure of the furnace and are raised by 
electric power but closed by gravity. 

This construction gives a simple, durable and reliable 
furnace, in which there is a minimum loss due to radia- 
tion, but in which both the atmosphere and temperature 
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is under accurate and positive control, a furnace which 
is strictly-commercial since all materials used in its 
construction are standard and readily obtained in the 
open market. 

The furnace has a capacity of 800 lb. per hour heat- 
ing to 1600 deg. F., is rated at 130 kw., and designed 
for single-phase, 60-cycle operation. The hearth is 12 
ft. long and 26 in. wide. 

Current is supplied from the central station coming 
in at 6600 volts on the primary side and stepped down 
to 440 volts secondary. From here it passes to a special 
transformer provided with nine selective oil-break 
switches, hand controlled for regulating the voltage 
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operator reduces the voltage by closing one of the 
selective oil-break switches on the special regulating 
transformer already mentioned, thus reducing and hold- 
ing the input constant. The furnace can be heated to 
full operating temperatures (1500 deg. to 1600 deg. F.) 
overnight, but takes about 42 hours to cool off to a 
drawing temperature of approximately 900 deg. F. 

_ This cooling is done from noon Saturday to 7 a.m. 
Monday, and is necessary since at present only one 
turnace is installed. The present practice is therefore 
to harden during all of one week and draw the next. 
The furnace runs 11 hours continuously and can be run 
night or day. <A second furnace is about to be in- 
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ELECTRIC FURNACE 
Fig. 1—Feed end of the furnace. 


FIGS. 1 AND 2. 


from 440 volts down, according to the particular re- 
quirements of the work passing through the furnace. 

On the switchboard are mounted the usual operating 
switches together with a wattmeter, pyrometer and two 
relays connected to a clock mechanism. Exact and 
accurate record of the furnace temperature at all times 
is made by means of the pyrometer which is connected 
to a thermocouple protruding through the roof well 
into the furnace. 

The operation of the furnace is as follows: 

Upon throwing the main switch, current at full 
operating voltage is sent through the resister materiai 
in the troughs. Due to the negative temperature coeffi- 
cient of this material, also because it is loosely packed 
in the troughs, at the start it is a poor conductor of 
electricity and offers resistance to the flow of current. 
This action changes the electrical energy into heat and 
the material heats up. The hotter it gets the better 
conductor it becomes, hence offers less resistance and 
more current flows. When the power input tends to 
become excessive, as indicated by the wattmeter, the 





USED FOR HEAT TREATING OF SMALL PARTS 
Fig. 2 


—View of the dumping end 


stalled, however, which will be used for hardening, thus 
greatly increasing the output and the efficient utilization 
of the apparatus, since both furnaces can be operated 
continuously and no energy wasted in heating up and 
cooling off. 

As soon as the furnace has been brought to the 
proper temperature the tray holding the material to 
be treated is placed on the operating platform just 
in front of the pusher. These trays are of cast iron 
about 4 in. high and the material is carefully weighed 
before being placed in them so as to insure that the same 
weight of material is treated in each tray. 

For the drawing process, contact is made with one 
of the relays every 9 min., being actuated by the 
clock mechanism. These contact intervals are accu- 
rately timed by the clock. This relay in turn actuates 
a solenoid-operated control switch closing the ci.cuit 
to the motor which operates the pusher. As the pusher 
moves forward, pushing the tray toward the furnace 
door, it also raises the doors by means of levers con- 
nected to the pusher mechanism and the doors. Further 
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forward movement of the pusher then forces the tray 
onto rails within the furnace about 2 ft. above the 
floor. These rails are of special construction and 
consist of a T-rail located between two Z-shaped rails, 
which guide fhe trays as they slide through the furnace 
on top of the T-rail. 

On completion of the forward movement of the »usher 
the second relay reverses the direction of its actuating 
motor through the solenoid controller switch and the 
pusher begins its return stroke. At the completion of 
this stroke the motor circuit is broken by means of a 
cam on which is mounted a metal ring and brush. This 
ring consists of a strap completely encircling the cam 
and made of copper strip except for a short piece which 
consists of hard rubber. During the forward and 
backward movement of the pusher the brush bears upon 
the copper strip on the cam. At the end of the cycle— 
the reverse stroke—the cam has revolved to such a 
position as to bring the brush in contact with the in- 
sulated piece, thus breaking the circuit and stopping 
the motor. This action is equivalent to that of an 


elevator distance-limit switch and tends to counteract 
any tendency to overrun on the part of the pusher. 


CAPACITY OF THE FURNACE 


When filled the furnace holds 10 trays in contact 
with each other end to end. Thus the entering tray 
pushes the entire line of trays along, and that at 
the discharge end out of the furnace onto the catcher. 

This catcher is connected to a dumping mechanism 
and is counterweighted. The weight of the tray strik- 
ing the catcher inverts it, thus dumping the contents 
into a wire basket, which is then pulled up a runway 
and allowed to cool in the air. 


It should be especially noted that as the tray is only . 


4 in. high the doors are only raised for sufficient clear- 
ance, and as the discharge door opens slightly after 
the charging door the danger of oxidation is eliminated, 
since the slight amount of air admitted in this manner 
is immediately absorbed by the reducing atmosphere 
in the furnace, due to the nature of the resistor mate- 
rial (broken carbon or graphite) in the heating troughs. 


TIME FOR THE OPERATION 


It takes 14 hour for each tray to pass through in 
this manner. The practice for hardening is very similar 
except that the trays are pushed in at 14 min. intervals, 
and the wire basket into which the treated material is 
dumped is submerged in oil and held there until the 
next tray is about ready to dump. The basket is 
then pulled up the runway, drained of oil and the 
contents air cooled. The trays are also of different 
construction so as to obviate any tendency to warp 
under the higher temperature. 

With this practice it is evident that each charge 
receives exact and identical treatment under automatic, 
accurately timed control. 

Tests show the following physical properties: 
Ultimate strength, 148,800 lb. per sq.in.; elastic limit, 
139,500 per sq.in.; elongation in 1 in., 20.2 per cent.; 
reduction of area, 60.4 per cent. 

The benefits derived by this automatic heat treat- 
ment in the electric furnace are summed up by H. B. 
Dawson, metallugist of the Erie Specialty Co., as fol- 


lows: 
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1. Closer temperature regulation than is possibie with 
combustion heating; work within 3 to 5 deg. F. 

2. No scaling, since the work is in a reducing atmos- 
phere at all times. 

3. Preheating and soaking all contained in one tur- 
nace. Time of duration of same accurately and exactly 
controlled by clock mechanism. 

4. Each phase of the process during the complete 
cycle is identical, since it is automatically controlled. 
This insures absolute certainty of production. 

5. Saving in (a) labor, due to mechanical operation 
of the pusher-type furnace, and (b) saving in material, 
which amounts to 15 to 20 per cent. because of the 
better treatment eliminating oxidation, hence rejections. 

6. Labor conditions much improved in that there are 
no fumes, noise or excessive heat radiation. 


Piercing Opposite Sides of Thin Shells 


By A. HALVORSEN 


Some time ago I had several thousand drawn shells 
of tin which had to have two holes pierced opposite 
each other, and having nothing but a common punch 
press to do it with I rigged up the die shown in the 
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TOOLS FOR PIERCING HOLES IN A SHEET-METAL SHELL 


sketch. In the cast-iron base A is fitted a slide B in 
which is a recess machined to take the two half-round 
dies C. The slide is supported upon the rods D, 
which in turn rest upon a rubber bumper which is 
under sufficient tension to stand the piercing of the 
top hole. After that was punched, the ram, descend- 
ing farther, caused the punch holder to force down 
the slide carrying the die until the other hole was 
pierced, by the stationary punch located in the base. 
This arrangement worked very satisfactorily and as 
fast as could be expected. The punchings came out in 
the hole in the center of the die and when the press was 
inclined to a suitable angle they fell out. 
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OME time ago the advan- 
Ges of gang core boxes 

was pointed out for the 
benefit of those who had large 
numbers of small cores to pro- 
duce, the designation “gang 
core box” being applied to 
boxes that would produce a 
number of identical cores at 
each operation. In this man- 
ner the labor cost per core 


matic machinery. 





Exceptional Gang Core Boxes 


By J. V. Hunter 


Western Editor American Machinist 


The time element for labor involved in | - 
the production of large quantities of 
small duplicate cores has never been sat- 
isfactorily solved in the foundry core 
room by the introduction of any auto- 


method that increases the production of 
the individual worker is of interest with 
a view to lowering costs. 
accomplishing this by greatly increasing 
the number of cores in a gang box is 
here outlined with the directions. 








rammer. With a strike bar the 
full face of the core box is 
cleaned at once and is slicked 
off smooth with a trowel. 
The cores are now ready for 
laying on the plate. In Fig. 
3 a plate is shown placed to 
cover the face of the core box. 
It will be observed in the first 
view that the ends of the pivot 
arms next to the plate project 
a short distance above the sur- 


Consequently any 


A method of 











would be reduced in propor- [| —__ 








tion to the number of cores 

produced each time. Recently the work has been ad- 
vanced a step further, and now instead of producing a 
single row or two of cores to lay out on the baking plate 
at one time, production has been increased to making a 
whole plate full of cores each time that the gang box is 
filled. This method makes the labor involved simply 
one of carrying to and removing from the ovens large 
numbers of plates of cores. It is hoped that the unusual 
results will be of interest to everyone interested in large- 
scale production. 

Fig. 1 shows one of the core boxes. It requires a core- 
baking plate of 14 in. x 26 in., this being as large a 
plate as can be easily handled by the average core-room 
worker. Each time the box is filled it produces 24 com- 
plete cores. Such a core box made from cast iron, white 
metal, or even aluminum, is rather heavy, and to facili- 
tate handling it is pivoted on the arms which, as will 
be noted, are 


face of the core box, and the 
lugs so formed serve as a rest to prevent the plate from 
slipping while being turned over. At first the core 
plate was clamped to the box before turning over, but 
this was found to be unnecessary as it could be held 
sufficiently tight with the hands. Holding the plate 
tightly to the face of the core box the operator turns 
box and plate over until the plate rests upon the ribs 
back of the pivot. The core maker now gives the box a 
few raps with a wooden mallet to loosen the cores (a 
light pneumatic vibrator attached to the pivoted arms 
would be better) ; then still rapping with his right hand 
with his left he slowly swings the box up and away 
from the plate, leaving the plate full of perfect cores. 

The plate of completed cores is now removed to the 
oven for baking, and the empty core box brushed clean 
and turned back to its original filling position. 

Fig. 4 shows the way to make this core box. A pattern 
was made up 





bolted to it. | 
The pivot is | 
near to the 
box, while on 
the outer end 
of the arms 
are two rods 
hanging 
down through 
the table, 
these in turn 
carrying 
counter- 
weights 
which almost 
balance the weight of the core box. This arrangement 
is readily understood from the sketch, Fig. 2. 

The cycle of operations is as follows: Starting from 
the position shown in Fig. | it is filled and rammed, the 
sand being spread over the whole face of the box at one 
time and the rammer handled the usual way, thus saving 
the picking up and laying down of a scoopful of sand 23 
times and the same number of like movements with the 








FIGS. 1 AND 3. 
Fig. 1—Box ready for filling. 





A GANG 


with the 
required 
number of 
small core 
prints A on 
the top sur- 
face. A core 
box was also 
made for the 
desired core 
with the nec- 
essary exten- 
sion on its 
base to fill the 
prints above 
mentioned. The pattern was then molded, and the cores 
to fill all of these prints were set in the mold and a cast- 
ing made. To plan and execute such a core box proved 
to be an expensive proposition and not justifiable unless 
a large number of cores are required. The following 
method will be found to be less expensive and seems to 
give satisfaction. 

First a simple block pattern is planed to the desired 











CORE BOX 
Fig. 3—Baking plate in position 
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outside dimensions, care being taken to have the top sur- 
face true. From this pattern the mold, Fig. 5, was made. 
It will be noticed that the pattern was placed in the 
cope. When the drag was rammed great care was exer- 
cised to have the ramming uniform, so that there should 
be no tendency for the casting to warp, swell, or blister. 

In making a gang box by this method the core box 
that has been in service is used to make up the cores. 
Care is used from the start to get a good mixture of core 
sand that will take the metal with a minimum of gas 
production. The core maker endeavors to make a per- 
fect core in every case, and before removal from the box 


METHOD OF SUSPENSION 


they are pierced with a nail at two convenient points to 
provide for fastening to the surface of the mold. 
After baking, the cores receive a surface coating of 
plumbago wash on the sides that will come in contact 
with the metal. They are again dried and rubbed smooth 


and, if need be, given another touching up with the plum- 


bago, the object of this being to insure the production 
of an exceptionally smooth surface on the interior of 
the core-box casting, and also to make certain that there 
will be no lumps on the core to make holes in the sides 
of the boxes, which will act as sand retainers and pre- 
vent the removal of their product. 

A careful analysis is made of the respective sizes 
of the cores and of the completed box in order that the 
former may be arranged to utilize to best advantage 
available space. The walls between the cores need be no 
more than 4 in., as thicker walls not only waste space, 
but interfere with the effectual ramming of cores be- 
cause the sand piles up on them instead of being rammed 
into the pockets. 

The cores are now set in predetermined order on the 
drag side of the mold surface, the side which was the 
top of the original core box being the side that goes next 
to the sand surface. Before setting each core a small 
amount of thick flour paste is smeared on this lower sur- 
face, and then the core is pressed down, the paste hold- 
ing it firmly to the drag surface. 

Through each of the holes previously mentioned a 
finishing nail is pressed. It should be long enough to 
extend into the sand about 2 in. and should have a small 
head. These nails assist in anchoring the core. The 
heads of the nails are pressed a trifle below the top sur- 
face of the core and the depression is filled with a stiff 
putty made of plumbago mixed with a little molasses 
water. 
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In Fig. 6 is shown the mold with the cores set in 
place ready for closing. The metal that seems to be 
most satisfactory for these gang core boxes is soft gray 
iron of sufficient fluidity to insure that all the walls 
will run. Both aluminum and white pattern metal have 
been tried out, but lightness is of little advantage in 
a counterweighted box, while the natural stickiness of 
aluminum with core compounds is well known. White 
metal is somewhat fragile under continued rapping and 
also sticky, while the cast iron fulfills all requirements 
with the additional advantage of being inexpensive. 

The completed casting is shown in Fig. 7. This shows 
how carefully the cores were placed on the drag face as 
there are no separation fins at this point. 

The casting is now taken to the patternmaker, whose 
first operation is to file the top surface to a true plane. 
No heavy cut can be taken, as that would reduce the 
depth of the pockets, entailing more work later in cut- 
ing them again to the right depth. If the interior of 
the pockets are scraped smooth so that their product 
will readily drop out, the cores made from this box will 
come within the limits with which the ordinary molder 
will set them in a mold; that is they will not vary more 
thar yy in. in any dimension, and as they will probably 
shift to a greater extent than that in the mold this is 
as close as the foundryman will usually require. Should 
greater accuracy be demanded small sheet-metal templets 
can be made to conform to the outlines of the core and 
the interior of the pockets filed and scraped to fit. 

There is one limiting feature to the use of the swing- 
ing arm for turning over the plate and lifting it free 
from the finished cores, and that is its failure to give 
a straight lift. To compensate for this the side toward 
the pivot should have considerable draft to aid jn clear- 
ing the cores as the box swings upward. A longer arm 
between the box and the pivot will increase the radius 
and insure better chances for a clean lift in case of a 


FIG. 4. PATTERN FOR CORE BOX 


deep core. If an exactly vertical lift for a core box of 
this kind were needed it would not be a difficult matter 
to design a simple device that would raise the pivot and 
box together for a short distance and thus effect the 
desired “straight lift.” 

The next step is te apply this method of making gang 
core boxes to the production of the booking type, as de- 
scribed on page 455, Vol. 47, of the American Machinist, 
for making cylindrical or other shapes such as are usu- 
ally made in halves. The production of a gang box for 
either half separately would be a very simple matter, 
but to make them so that the edges should match exactly 
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at all points when the plates were closed preved to oe 
difficult. 

After many experiments in setting these cores to 
ruled lines and dimensions the following method was 














THE MOLD 
Fig. 6—Cores 


FIGS. 5 AND 6. 
Fig. 5—Before setting the cores. 


worked out and found to insure accuracy if carefully 
handled: A thin metal templet is made from the top face 
of the original half core box, which for a pasted core will 
of course be the same for both halves no matter what 
the shape of the core may be. Then a piece of high- 
grade fiber board or paper about ,', in. thick, such as is 
used for electrical-insulation purposes, is selected. This 
is cut to the size of the outside dimension of the 
intended core box and is to serve as the core-setting 
templet. On this large fiber templet the individual 
metal templet is first used to 
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A completed core box so made is shown in Fig. 9 as 
the halves stand open ready to receive the core sand. 
This arrangement is quite different from the counter- 
weighted device on the other gang boxes, for here two 
cast-iron frames are provided 
that are carefully finished to 
swing together in exactly the 
same alignment. The two 
halves of the boxes are fitted 
so that they shall line up per- 
fectly, being filled to aave 
always the same place and fit 
whenever replaced, and are 
held in position by setscrews. 
These boxes should be care- 
fully marked so that they can 
always be replaced in the 
frame in the same relative 
position; otherwise they may 
become transposed and trou- 
ble in lining them up will re- 
sult. Standing open, as shown 
in Fig. 10, the two boxes are 
filled and struck off in the 
same manner that the single box was treated. Low- 
grade flour is then lightly dusted over the surface of the 
cores in one box to serve as a binder for the two parts 
of the core that will bake and bind them together at 
the same time that the cores are baked. Still holding 
the boxes together they are lowered to one side, the box 
then on top rapped smartly to free the cores and then 
turned back to the position it originally occupied, as 
shown in Fig. 10, where the cores may be seen. 

The empty box is now lowered below the rest that 








in position 





outline in pencil the proper 
spacing for the core pockets; 
later it is replaced on each of 
these spaces, and with a 
sharp chisel the outline is cut 
through the fiber, removing in 
eath case a piece of the latter 
through which the metal tem- 
plet will just pass. The fiber 
templet serves the purpose of 
setting the cores in the mold 























in the manner before de- 
scribed. Two templets of this 
kind are shown in Fig. 8. 
The two sides of the tem- 
plet are distinctly numbered 
1 and 2, and it is laid with one 
face up for the setting of the 
cores for one-half of the box, 
being reversed for the other 
half. After molding the blank 
box body the fiber templet is 
placed on the face of the mold, 
and the cores for making the 
pockets are set in the open- 
ings of the templet; thus they are all spaced in exact 
position. With another mold, the other half of the core, 
and the reverse side of the templet the process is re- 
peated to produce the obverse half of the “book.” 
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Fig. 7—Core-box casting. 
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FIGS. 7 to 10. STAGES IN MAKING CORE BOX 
Fig. 8—Templets for placing cores. 
Fig 


Fig. 9—Book core box open, 
10— Showing completed cores in place 

held it before, so that this rest may be empty to receive 
the core plate in the next operation. On the side with 
the cores strips of wood are placed at the ends to pre- 
vent the core plate from crushing the green cores 
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(strips of exactly the same height as the half core), a 
baking plate is laid on these, the whole turned over and 
the half box drawn, as described for the single box. 

These few simple operations, performed with great 
rapidity by an experienced workman thus produce at 
each cycle a full plate of cores, which by former methods 
would have been made up singly in halves, baked in two 
separate units and then laboriously pasted together and 
the edges dressed up. 

The method of drying cores in halves permits the 
baking on a flat plate, whereas with this method core 
driers must be used. However, where the production is 
great enough to warrant the use of these gang boxes 
it will not seem a great disadvantage to make up a num- 
ber of cast-iron plate driers that are recessed to sup- 
port a portion of the core that it may not become dis- 
torted during the baking operation. 


Keeping Down Expenses in the 
Drafting Department 


By H. H. ARMSTRONG 


In the drafting department as in any other depart- 
ment the running expenses if not watched will increase 
from month to month, so that when reports are made 
out and submitted to the chief he becomes surprised. 
Generally his foremen come in for a reprimand and 
much stress is laid on expense, so that for a time 
matters are watched, and the defect is temporarily 
improved. In a short time, however, things go back to 
where they were before and the expense soars again. 

The ultimate object of the drafting department is 
to supply the factory and production departments with 
drawings or prints, and this should be done accurately 
and uniformly. 

To begin with all drawings should be made in 
fixed sizes, and if the quantity is large these sizes are 
generally bought already cut; if not, then drawing 
paper may be bought in sizes 36 x 48 in. This size 
of sheet may be used for the layout of the machine 
or apparatus, but for detailing, smaller sheets are 
better; the 36x 48-in. sheet may be divided into two 
sheets 24 x 36 in., or into four sheets 18 x 24 in. 
If these sizes are still too big they may be divided again 
into eight sheets 12 x 18 in. or 16 sheets each 9 x 12 in. 

It will be seen that in all these divisions there: is 
no waste paper; therefore, to sum up, one sheet of 
paper 36 x 48 in. will give two sheets 24 x 36 in., 
four sheets 18 x 24 in., eight sheets 12 x 18 in. or 
16 sheets 9 x 12 in. 

The same method applies to tracing cloth, which may 
be bought in sheets 36 x 48 in. or in rolls 48 in. wide. 

Having been asked to coéperate with the supervisor 
in cutting down the expenses of the drafting depart- 
ment, which had been continually climbing, we found 
a large amount of layouts and old designs that were 
made on tan Saxon drawing paper in sizes 36 x 48 in. 
The other side of the paper was not used and was 
clean, so we cut up the sheets and used them for 
detailing, with the result that we saved six months’ 
supply of paper, and drawing paper at the present time 
comes high. If a good grade of drawing paper is being 
used (sized on both sides) save the drawings and use 
the other side later on. 


MACHINIST Vol. 49, No. 9 

We also incorporated the charge-up plan for sta- 
tionery; that is, when a draftsman needs pencils, etc., 
they are charged against him as a matter of record, 
which tends to keep the men’s wants uniform; also 
each tries to do with less than his neighbor. At the end 
of the month the lists are gone over, and it is gratifying 
to see how evenly the accounts balance—pencils, paper 
and erasers on the designers’ account, and tracing cloth, 
ink and pens on the tracers’ account. 

One of the best time savers in the drafting depart- 
ment is a good system of filing prints. Much time 
is wasted in the drafting department looking for a 
print that should be on file. Some companies think 
that installing a filing system for prints is a needless 
expense. However the first cost is the only expense in- 
volved, as after that it only means the paying of a 
bright boy or girl to keep the system running right. 

Compass lead, while not expensive, is worth saving. 
In our department we have dispensed with this article 
and our compass lead is obtained in the following man- 
ner: When a draftsman gets a drawing pencil from 
stock he turns in the stub of the old one, the lead 
in the stub being about 1 in. long. This stub is cut 
away and the lead saved, so this is given out for use 
in the drawing instruments: Lead in most every de- 
gree of hardness is collected in this way. 

Another item of expense is tracing layouts and de- 
tail drawings for experimental work. Most designs 
undergo extensive changes before they finally go into 
production, and it is not necessary to have these traced 
on tracing cloth with ink. Drawings may be sent to 
the model room, and in order to keep them clean the 
machinist or model maker may put a piece of glass over 
the drawing while he is using it. If the model proves 
satisfactory the pencil drawings may then be traced for 
manufacturing purposes. 


SHADING AND CROSS-SECTIONING 


In sending out drawings from the drafting depart- 
ment there is a tendency on the part of the draftsman 
to do a maximum amount of shading and cross- 
sectioning. This looks very well, but if it detracts 
from. the accuracy of the drawing it should not be 
done. I have seen drawings that were perfection as 
far as display was concerned, but, when assembled, the 
parts made from these drawings represented a lot of 
junk, 

Leave all fancy work for the display draftsman or 
the Patent Office draftsman, and send to-the factory the 
correct dimensions rather than beautiful shading. 

Many manufacturing plants will not allow cross- 
sectioning to be done with ink. The tracing is turned 
over, and all sectioned parts are filled in with black- 
carbon pencil, which is a faster method. At present, 
when raw material is so hard to get, the designer should 
use standard material wherever possible. The differ- 
ence of a few thousandths of an inch in thickness may 
mean a month’s delay in receiving the raw material at 
the factory. All manufacturing firms generally send 
out catalogs of their wares, which should be kept handy 
for the draftsman’s reference. 

This rule applies to screws, rivets, bolts, etc. The 
designer should remember that these are made in stand- 
ard lengths, and will in all probability work into his 
design just as well as a special length. 
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Laws Regarding Insufficient Lighting 


By CHESLA C. SHERLOCK 





It is the duty of employers to furnish their em- 
ployees a reasonably safe place in which to work. 
This duty does not rest entirely on the old com- 
mon law, but it is expressly made so by the 
statutes of many of the states. 





sonably safe place” has been defined by the courts 

many times, and it has been held to include the 
furnishing of proper lighting facilities for the benefit 
of workmen. One court has expressed this duty in the 
following language: “The duty of the master in respect 
to furnishing sufficient light is to exercise reasonable 
care and skill so that the work place shall be as reason- 
ably safe as is compatible with the nature of the work 
and the surroundings. The rule is the same as that in 
regard to furnishing and maintaining safe appliances 
and machinery and in the selection of competent serv- 
ants.” Another court has said: “The duty and liability 
of the master in respect to the furnishing of sufficient 
and adequate lighting facilities in work places is gov- 
erned by the general rule applicable to the furnishing 
of a safe place to work.” 


[= question of what is meant by the term “rea- 


THE RULES OF LAW 


These rules of law which apply to the topic under 
discussion have been adequately illustrated by a num- 
ber of specific cases. The courts have been called upon 
to apply these rules to everyday conditions, and a brief 
examination of the cases will serve to clear up the 
subject. 

Elevator shafts are a fruitful.source of injury, espe- 
cially in buildings where lighting facilities are poor. 
In Iowa a workman approached the elevator shaft on a 
cloudy day. The evidence showed that the employer 
had permitted the factory windows to become covered 
with dirt, soot and smoke so that light did not pene- 
trate them. It was also shown that there was no arti- 
ficial light in the vicinity of the shaft and that in the 
semi-darkness the workman saw the gate open and 
thought he saw the framework of the elevator. Upon 
stepping past the gate he plunged 14 ft. to the bottom 
of the shaft. The court sustained an award for 
damages. 

In Illinois it is not necessary to prove actual darkness 
in a factory room in order to show a violation of the 
employer’s duty to furnish proper lighting facilities. 

In South Carolina the plaintiff was employed in a mill 
where it was his duty to attend to certain card ma- 
chines. In running a machine he was required to 
“strip” it, and before replacing the roller, to “clean the 
same.” While at his work his hand was caught in a 
revolving cylinder and badly mashed. Among other 
allegations it was claimed that the employer was neg. 
ligent “in failing to furnish the plaintiff with a reason- 
ably safe place to work in, in that the room in which the 
machine was located was dark and unlighted so that the 
plaintiff could not see to do the work required of him.” 


After the case had been buffeted about by the courts for 
some time the Supreme Court finally decided in favor 
of the workman on the ground that the defective light- 
ing made it impossible for him to see the revolving 
cylinder. 

In Michigan a workman in an iron mine while en- 
gaged in his regular duties fell through a hole in a 
passageway. Said the court: “The lighting of this pas- 
sageway, or thoroughfare, of the mine, far distant from 
the working places of most of those who passed through 
them—it being always dark in the mine—was just as 
necessary for the safety of the men as it was to have 
the walls and floors in a proper condition. It was one 
of the ‘instrumentalities’ which it was necessary to 
provide to enable the men to do their work and get 
to and from their work safely. _ It was a thing which 
it was necessary to keep permanently in condition.” 


AN ILLINOIS CASE 


In an Illinois case it was contended that because the 
workman went to work in a dimly lighted room that he 
had assumed the risk of injury and that no recovery 
could be had against the employer. The workman was 
employed to paint and whitewash the interior walls of 
his employer’s packing plant, and it was his duty to 
change the planks used in scaffolds from room to room 
as the work progressed. While so engaged he stepped 
into an ice-making machine and was killed. 

The court was of the opinion that the workman had 
not assumed the risk of injury because the evidence 
tended to show that the workman had had no opportunity 
to observe the working of the ice-making machine and 
was not familiar with it; that the room in which it 
was located was dimly lighted and that he could not 
see the machine; that the day was dark and cloudy 
and that after the accident it was necessary for the 
other workmen to turn on the electric lights before 
they could see to get the body out of the machine. Under 
these circumstances, the court said, it could not be held 
that the workman was cut off by the doctrine of assump- 
tion of risk. 

ANOTHER CASE 


In another Illinois case it was shown that in a factory 
that was badly lighted and while engaged in his duties a 
workman stumbled over some boxes and fell against 
some iron pipes and injured his knee, causing blood 
poison to develop. The court permitted $3000 damages 
because the employer had failed to provide a safe place 
to work by not providing proper lighting. 

In buildings under construction the employer does not 
owe the same duty to his employees were they employed 
in a building in operation. In New York a workman was 
injured while making his way across the basement of 
a building under construction. He had called out to 
the foreman and was directed to “come across,” which 
he attempted to do. The place was evidently badly 
lighted and the workman fell into a pit which had been 
placed there for the elevator shaft. The trial court 
held that as a matter of law the place was properly 
lighted, stating that “the only obligation the master 
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owed the servant was to light the place sufficiently so 
that the servant in the careful exercise of his senses 
would observe where danger lay.’”’ The Appellate Court, 
however, ordered a new trial. 

The Kentucky court, however, is of the opinion that 
if a workman at the time he goes to work is aware that 
there is insufficient lighting he is held to have assumed 
the risk of any injury that may result because of such 
insufficiency. ‘“‘No principle of law,” said the court, “is 
better settled than that where one of mature age and 
experience voluntarily accepts employment in a place 
of business, and he is chargeable with knowledge of the 
various conditions under which the employment is con- 
ducted and with the exercise of reasonable care to avoid 
dangers which arise out of these conditions or are 
incidental to such employment. Applying this principle 
of law to the facts in the case, we find that the work- 
man knew that this room was insufficiently lighted, 
and yet with this knowledge he went to work without 
objection or complaint. No one could judge of the 
sufficiency of the light for him so well as he. The 
master may have regarded it as ample. It may have been 
ample for other employees; in fact the evidence shows 
that it was. But if he found it insufficient to properly 
carry on the business without risk or liability of injury 
to himself while so doing he should have advised his 
employer of this fact. Where the dangerous or unsafe 
condition of the place where the work is conducted is 
known to the employee, and without objection he pro- 
ceeds with the work, he brings himself clearly within 
the rule above announced and is presumed to have 
assumed the risk. A different state of case might be 
presented if when he discovered that the light was 
insufficient to enable him to properly do his work he had 
complained to the foreman and had been assured that 
he would run no risk in continuing the work under the 
conditions then existing. But instead of taking this 
course he chose to continue with the work without 
notice to the employer that he regarded the light as 
insufficient, and by his conduct gave his employer no 
opportunity to correct the trouble and, by artificial means 
if necessary, provide him with a better light. Having 
voluntarily undertaken the work and without objection 
continued in its prosecution when he knew that the 
light was insufficient he cannot recover because of an 
injury resulting while so engaged.” 


INJURY OF A MACHINIST 


A machinist was employed in a roundhouse to repair 


engines. While under an engine attempting to aid a 
fellow workman a push-bar fell on him, causing the in- 
jury complained of. Action was based upon an allega- 
tion that the lighting facilities of the roundhouse at 
the time of the accident were insufficient. The evidence 
tended to show that the roundhouse was equipped with 
an electric-lighting system, arc lights and torches carried 
by the workman, and one workman testified that it was 
the best-lighted roundhouse of its size that he had 
ever seen. The workman contended that at the time of 
his injury one of the are lights had gone out entirely 
and that another one was going out and coming on all 
the time. The court held that if such was the case 
he should have waited until the arc light came on again 
or else not attempted to do what he did without proper 
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lights. Said the court: “To allow plaintiff to recover 
because of failure to provide lights would be nothing 
less than making the master the absolute insurer as to 
the lights.” 

A workman was employed in the engine room of a 
cement plant as an oiler and wiper. It was shown that 
the employer had permitted the custom to grow up 
among the workmen to use the lighting system of the 
plant as a means of signaling for different workmen. 
It was the habit for any one of half a dozen of employees 
to go to the switchboard and flicker the lights in the 
engine room when certain workmen there were wanted. 
The plaintiff had been instructed to repair the springs 
on a valve hook on the engine and was so engaged when 
the are lights suddenly went out, plunging the room 
in semi-darkness. It impaired the lighting facilities to 
such a degree that the valve hook caught the plain- 
tiff’s hand and mangled it to such an extent that it had 
to be amputated. The trial court was not inclined to 
consider the employer liable, but the Supreme Court of 
Missouri held that it was a question for the jury and 
ordered a new trial. 


Poor LIGHTING FACILITIES 


In Kentucky a workman was employed as night en- 
gineer in an engine room. It was shown that the light- 
ing facilities were very poor and that he had spoken 
about them to the superintendent, who had stated that 
he was going to install an electric-lighting system in a 
very short time. Upon this representation the plain- 
tiff continued to work. One evening while he was getting 
up the fires the engine stopped. He lighted a lantern, 
and while working about the engine a piece of steel was 
in some manner driven through his hand. The Supreme 
Court affirmed judgment in favor of the plaintiff. 

From these specific cases it will be seen that it is the 
duty of every employer to safeguard the lives and 
health of his employees in every possible way; that it is 
his duty to provide a reasonably safe place to work, and 
that this duty includes proper lighting. Industrial acci- 
dents are steadily increasing, and if the experience 
of European countries are indicative they will continue 
to increase as it becomes necessary to speed up. 

Certainly it is the duty of every employer to do all 
that he can to preserve the industrial workers of this 
country now of all times. The Government has lately 
announced that all industrial plants will be rated for 
their engine efficiency and those plants which do not 
meet a favorable test will have their coal supply re- 
stricted or cut off entirely next winter. 

It is only another step, and one that will likely to 
come to pass as the war situation tightens up, before 
the Government will rate industrial plants according 
to their safety measures and withdraw employees from 
those that are poorly lighted, inadequately equipped and 
badly managed. 

Statistics show that the great majority of accidents 
are due to improper lighting facilities. Some plants 
have an abundance of light, but ‘t carries a glare which 
cften strains the eyes to such an extent that it is as 
dangerous as a dim light. These things must be taken 
care of by employers not only because it is their legal 
duty, but because at this time it is also their moral and 
patriotic duty. 
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Determining of Piecework Rates from Charts 


By OTTO M. BURKHARDT 





The author shows a simple method of figuring 
piecework prices by means of charts when the 
necessary time elements are known. 





mons Dr. Christopher Addison, head of the Ministry 
of Munitions, refers to piecework rates as follows: 
“Nothing in the relations between capital and labor 
gives rise to more difficulties and distrust than two 


[: AN able speech before the British House of Com- 
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Second, select the base rate pertaining to the machine 
on which the operation is performed. This may be 
denoted by B. The above two factors determine the 
theoretical minimum piece-rate price P. Mathemati- 
cally this may be expressed as follows: 

B 
P= t 66 (1) 
We have, however, further to consider unavoidable 
losses of time incident to all operations, as, for instance, 
the time necessary to change tools. In order to com- 
pensate for these losses a definite amount must be added 
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customs which are dependent upon one another. The 
first is the cutting of rates of pay on piecework so as to 
limit the rise of earnings when improved methods of 
manufacture leading to greater output are introduced. 
It is not the practice of the best employers, but it is 
adopted by many. This practice, or the fear of it, 
has inevitably led to the second and retaliatory practice 
of the restriction of output. The influences of these 
two practices in our industrial life is thoroughly poison- 
ous.” 

The importance of the above-named problem warrants 
the closest consideration. The Pierce-Arrow Motor Car 
Co. of Buffalo, N. Y., for instance, for many years has 
observed the rule that the only condition under which 
the rates of piecework can be changed is by the entire 
change in the mode of manufacture. In this concern 
all piecework rates are determined by one supervisor 
who follows certain fixed rules. 

First, obtain the actual time per cycle of operation 
in minutes. Let this be represented by f. 


to the piece-rate price obtained with the equation 1. 
Let us suppose the operator is losing h hours per 10- 
hour workday. It is evident then that his time avail- 
able for doing piecework may be represented by the 


10—h 


fraction t, = 10 t. In order now to include the mone- 


tary compensation for the lost time in the piece-rate 
price we shall have to arrange our equation so that the 
operator may earn in the time ¢t, as much as obtained 
from equation 1 for the time t. This suggests the fol- 
lowing equation for determining the new piece-rate 
price which we shall denote with P,. It is: 
10 h 
Pp 10 P, 
10 
10—h 
This equation may be resolved to read: 
P P+P h 


. 10 —h (3) 


Hence: P, Pp (2) 
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Time in Hours and Minutes required for changing Tools per 10 Hour 
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After substituting for P the value given in equa- 
tion 1, we obtain 


* h 


B B 
P.= toot io—nh * ' 
The first item of the aggregate at the right-hand side 
of our equations represents the amount of money which 
the operator should be paid per piece for performing a 
certain operation; the second item of the same aggre- 
gate represents the necessary compensation per piece 
for time losses. 
To stimulate production it is necessary to add to 


(4) 
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the first item a certain incentive, say, for instance, 10 


per cent. The introduction of this consideration ex- 
eas ' B : 
pands this item so that it reads 1.1 » t go - Substi- 
tuting this in equation 4 we obtain 
B h B 
> . — |= 
P,=11X to + Jo—nh * * 6 (5) 


It should be noted that no incentive is provided in the 
item which is introduced to compensate for changing 
tools. This method has been found most satisfactory 
in many concerns. 
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This equation is for different values of t, B and kh 
graphically represented in charts 1 to 6. 

Chart 1 is for work requiring 0 to 30 sec. 

Chart 2 is for work requiring 30 to 90 sec. 

Chart 3 is for work requiring 90 to 240 sec. 

Chart 4 is for work requiring 4to 10 min. « 

Chart 5 is for work requiring 10 to 30 min. 

Chart 6 is for work requiring 30 to 90 min. 

To determine piece-rate prices from the charts we 
proceed as follows: 

Select the base rate from the horizontal axis marked 
Base Rate. From this figure follow vertically upward 
until you intersect the radial line which represents the 
time per cycle of operation. From this intersection 
follow horizontally to the left until intersection with 
the last radial line in this quadrant. Vertically above 
this intersection read the value of the first item of the 
aggregate at the right-hand side of equation 5. This 
value represents the piece-rate price for all operations 
which involve no time losses. However, if tool changes 
and other delays are involved we continue to the left 
from the intersection with the last radial line until 
intersection with the radial line which represents in 
hours and minutes the time lost through tool changing 
per 10-hour workday. Vertically below this inter- 
section read the amount which must be added to the 
previously obtained piece rate. The sum of both is 
the aggregate piece rate, including 10 per cent. incentive 
for all productive work and an allowance, derived from 
the base rate, which is necessary to compensate for 
tool changing. 

We may now select a numerical example: 


t = 22 seconds- = minutes. 
B= 32 
40 


h = 40 minutes = 60 hour per 10-hour day. 


On Chart 1 select 32 at horizontal axis marked Base 
Rate. Follow the vertical line upward until intersection 
with radial line marked 22, which represents the chosen 
time per cycle of operation. Follow horizontally to 
fhe left until intersection with the last radial line. 
Vertically above this intersection read 21.5 Now con- 
tinue from the intersection with the last radial line to 
the left until intersection with the radial line marked 
40, which represents the time required for changing 
tools. Vertically below this intersection read 1.4. Add 
both values obtained, which gives 21.5 + 1.4=— 22.9 
cents per 100 pieces or 0.229 cent per one piece. 

Now in order to check our charts with equation 5 we 
shall first simplify this equation. We may write this: 

B h 
P,= te 11.1 + 7 | (6) 
lf we substitute in this the above chosen values we 
obtain 





22 32 as 
P.= 60 * 60 |}! * 10 | 

From this follows P, = 0.229 cent per piece or 22.9 cents 
per 100 pieces. This shows that the chart is correct 
within the third place. 

We have endeavored to show Chart 1 in detail. 
The other charts can be suitably enlarged by anyone 
wishing to employ the method. In this enlargement the 
individual lines can be laid out in greater detail so as 
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to insure readings of the prices within reasonable 


accuracy. The original charts measured approximately 
26 x 48 in. and apparently might be condensed one-half 
without creating any confusion. 


The Other Side of the Decimal Point 
By T. K. WEBSTER, JR. 


Years ago when Johnny Barr was professor of ma- 
chine design at Cornell he gave a course of lectures on 
something—it might have been machine tools or eco- 
nomics, or even the Urdu Indian dialect. Most of us 
who heard him have probably forgotten everything he 
said; that is, consciously forgotten (we undoubtedly 
use continually, thouzh unconsciously, some of the fun- 
damentals that he inculcated into us). Personally, I re- 
member definitely only one thing, a one-minute disserta- 
tion that is the cause of this article. He told of a man 
who paced off the diameter of a large circular tank and 
then multiplied by 3.14159 to find the circumference. | 
have always felt that even if 
none of us remembered any- 
thing else in those lectures 
but got the principles in- 
volved in that sentence it was 
worth the whole price of 






“about 20 stepsdiais9 ‘ 
«exactly -—-:" ~ 


i 
ae 


would ever do such a thing. ‘ is | 
But we do. You and I do it or we see it done (in 
principle) every day of our lives. But you won't 
believe it without having some illustrations. When a 
man brings you the estimated weight of a certain sus- 
pension-type coal bunker, with a mass of figures to show 
that it will weigh 68,973 lb., you know, and he knows, 
that the plates may vary 5 per cent. and that he has 
added an arbitrary amount for rivets and gussets; and 
yet he has laboriously figured the part of the circle and 
the lengths of the straight sloping sides to get the per- 
imeter of the cross-section and area of the ends. (Prob- 
ably the only reason he has not used the true catenary 
curve is because he does not know how.) Then he car- 
ries these figures out to inches and possibly fractions of 
an inch to get the component parts that go to make up 
his absurd conclusion with the digits 973—not on the 
other side of the decimal point, to be sure, but just as 
bad. 

You may say this is extreme. Well, perhaps it is; but 
not unusual. I have seen many things much worse, but 
you won’t believe them unless you have been on the look- 
out for them. Granting that it is extreme, here is one 
that certainly is not, although the principle is there. 

You make special gages for a piece of work where you 
are allowed six thousandths limit. It is easy to work to 
that. On this piece you could hold it to three thou- 
sandths just as well if required. But your gages mus’ 
be accurate to one ten thousandth with corresponding] 
increased cost. Why not allow yourself a half thousandth 
on the gage and reduce the limits on the work? 

You may contend that it is a far cry from the man 
who used the five decimal points in the value of Pi for 
the paced tank to the man who determined the gage 
accuracy. There is no doubt about it. This is aimed at 


admission. 
You may say that it is 
absurd; that no engineer 
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the former, and my contention is that he is not rare 
or the exception. Is it not just as bad to estimate the 
weight of a complex casting with all the fillets added 
and little core holes deducted, to the extent of several 
pages of figures, when you know the molder will rap the 
pattern and ram the sand sufficiently to offset all these 
fine-haired calculations? 

One very frequent exhibition of this alleged accuracy 
occurs in the calculations of horsepower. Nearly always 
the frictional factor is extremely variable, changing 
constantly under different conditions. You have all seen 
a long line shaft in a shop laid out with its maximum 





diameter at the point of application of power and dimin- 
ishing by almost “insensible” gradations as power is 
taken off for different machines. Theoretically that is 
very nice, but what is the result? Nearly every pulley 
in the plant has a different bore and there are six differ- 
ent sizes of bearings instead of two. Any changes be- 
come complicated; pulleys have to be rebored or bushed, 
and almost before the shaft is installed the power dis- 
tribution is out of balance with the shaft which was so 
carefully calculated. Even that does not make much dif- 
ference though, hecause the “factor of ignorance” is big 
enough to take care of almost anything. 

Another typical example is afforded by the methods 
employed by the draftsman in figuring the horsepower 
of a bucket elevator conveyor. This is a highly special- 
ized branch, but is worth a minute’s attention as in- 
volving so many assumptions. First, he considers the 
theoretical horsepower necessary to elevate. Surely 
this is one point susceptible of real accuracy; but the 
conveyor that is designed to carry 60 tons per hour may 
very reasonably carry much more. The size of the 
bucket has been taken from a table in his data book, 
and he does not know whether this table is based on 
surcharged capacity, average conditions or theoretical 
water-level capacity. The next step involves the weight 
of the moving parts, and he assumes 10 per cent. friction 
to cover this; it may be almost anything. Then, if the 
material is dragged he assumes another coefficient of 
friction to apply to the weight of the material. So far 
this is all right; he has to have some basis other than 
guesswork to get anywhere. He goes wrong though 
just in proportion to the minuteness of his details. His 
conveyor is running at 90 ft. per minute instead of 100 
as the table shows, so his capacity is 54 tons per hour, 
and he gets an odd figure in pounds per minute and 
uses it. The weights to which he applies his assumed co- 
efficient of friction are also carried away beyond the 
common-sense point, and he tells you that it takes 12.35 
horsepower to drive the conveyor. The difference be- 
tween this draftsman and his common-sense brother is 
merely a question of degree—a question of figures on the 
other side of the decimal point. 
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These illustrations of actual happenings could be 
multiplied indefinitely. The laboratory uses a “tea- 
spoonful” of coal in a calorimeter test and tells you 
that the car from which it was taken contains 11,475 
B.t.u. per pound. The report on a contemplated enlarge- 
ment of the foundry embodies statements to the effect 
that the new mixing mill will have so many cubic feet 
of this, that and the other kind of sand which equals 
1.025 tons per mix. (He has used 100 lb. per cubic 
foot as the weight of sand, any sand.) 

Now this characteristic of engineers obviously is not 
universal, but its prevalence is much greater than you 
will care to admit if you have any pride in your pro- 
fession. 

Why does it exist to this extent? Why do we all do 
this to a greater or lesser degree? There are many rea- 
sons. Fundamentally we have never had it drummed 
into us that engineering is a common-sense science— 
not an exact science. In our early training our technical 
schools pointed out that accuracy was at a premium over, 
shall we say, commercialism, and later on, under the 
apprenticeship of the head draftsman of a railroad or 
of a big consulting engineer, accuracy, painstaking ac- 
curacy, is insisted on. It is apparently a much more 
heinous crime that there is an error of 4, of an inch 
in two views of a 200-ft. pipe line than that this line is 
trying to occupy the same space with two other things. 

Another thing conducive to this state of affairs is the 
human frailty that borders on charlatanism. Not the 
deliberate intent to mislead, but the altogether pardon- 
able sin of surrounding one’s mental attainments with 
a sort of glamour and mystery quite beyond the com- 

prehension of the layman—the use of 
unnecessarily technical terms and ex- 

. planations, of higher mathematics where 
elementary is really quicker. This applies 
not to the engineer alone, but perhaps 
even more to other professions and trades. 
The sheet-metal worker delights in making 
it seem extremely difficult to lay out a 
crooked spout, an art he would have you 
think only to be acquired by years, al- 
most generations, of application to his 
special trade. 

To sum it all up, again we say engineering is a com- 
mon-sense science rather than an exact science, and 
while there are many phases where accuracy to an ex- 
tent of many figures beyond the decimal point is vital, 
the application of Aristotle’s philosophy about extremes 
can well be taken to heart: 

“Let us then praise Famous Men, 
For they teach us Common Sense, 
Truth, and God’s own Common Sense 
Which is more than knowledge.” 


German and American Pistols 


Twenty-eight different models of pistols and revolvers 
requiring cartridges of four different sizes are in use 
in the German army, according to the army Verord- 
nungsblatt. The American troops have one model pistol 
and one model revolver, both shooting the same caliber 


ammunition. Standardization gives the Americans an 
advantage in this regard. The United States also has 
standardized its rifle. 
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VI. Gages and Gaging Svstems 





In the successful manufacture of the Comptom- 
eter great accuracy is required not only in the 
many individual parts in order that they may 
be interchangeable, but also in the assembled 
machine, and to insure these results some very 
elaborate gages have been developed. 





tion is checked with limit gages as the work pro- 

gresses. By this method defects or errors are caught 
before any quantity of pieces have been spoiled. Each 
workman when assigned to a job is supplied with limit 
snap gages and with indicator gages so that he may 
check his work as he goes along. The foreman also 
checks the work from time to time before it goes to the 
inspector. Most of the 


[: THE manufacture of the Comptometer each opera- 





may line up and not bind in the slots. After the stock is 
sheared to size it is notched on the edge and the rim 
turned up. It is then gaged from one end and one edge 
for square and for the location of one notch. The gage 
for this part is made with hardened and ground stops 
screwed and doweled to place, the holes for the dowel 
pins having hardened bushings to prevent wear. 

After gaging, the rim is turned down and the numer- 
ous round holes and small slots punched. The slots 
for the key stems are punched with an indexing die 
which carries 10 punches and indexes from one loca- 
tion, the work being advanced for each row of holes. 
In this way keyboards may be made with one set of 
dies for machines of seven, eight, nine or more banks 
of keys, and each row of slots will be a duplicate of all 
the others. The cost of the dies is also very much less 
than if a set of dies had to be made for each machine. 

The gage for the completed keyboard is shown in Fig. 

51. It will be seen that 





gages for this work are 
simple in construction and 
as nearly fool proof as it 
is possible to make them, 
some of them being made 
along the same lines as 
the built-up dies de- 
scribed in the fourth arti- 
cle of this series, and by 
removing from or adding 
to one general gage it 
may be used to check sev- 
eral operations on the 
same piece. 

The making of the key- 
board for the Comptom- 
eter requires a number of 
operations and very ac- 








pins gage the location of 
the four round holes at 
A and hold the board 
firmly while gaging other 
points. The location of 
the notches with relation 
to the round holes is 
gaged at B and there are 
nine pins to gage the loca- 
tion of one key-stem slot 
in each series between C 
and C. Four indicator 
gages check one side and 
one end of the piece as 
illustrated at D; thus 
the location of all impor- 
tant points with relation 
to each other are checked 
at one time and all must be 











curate work in order that 


all of the 90 key stems FIG. 51. GAGE FOR KEYBOARD 


correct to pass inspection. 
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Another gage of the indicator type is shown in Fig. 
52. The lever A is located on the pin B and against 
the stop C, the indicators D, E, F, G, H, I gaging six 
important dimensions at once with relation to each other 
and to the locating points B and C. The indicator J 
is not used on this particular piece, but on one of the 
same general form with a different projection at K. 

After assembling the various frame plates they are 

















FIG. 52 INDICATOR GAGE FOR LEVERS 


gaged at 48 different points, as shown in Fig. 53, 
which shows a machine in place. The lower end of the 
machine rests against the bars A and B and the upper 
end against the bar C. Screws and clamps on each 
side of the gage head at D serve to locate and hold 
the frames against the indicator fingers which protrude 
through the slots seen at E. 

An enlarged view of the gage head with the indicator 
systems is shown in Fig. 54. The upper row of indi- 
cators are made with a ratio of 10 to 1, the succeeding 
rows have ratios of 12, 14 and 16 to 1 respectively, so 
that very accurate gaging is possible with this fixture. 




















FIG. 53. INDICATOR GAGh FOR ASSEMBLED FRAMES 


In assembling the frames the machine shown in Fig. 
55 is used to excellent advantage. The illustration 
shews the machine with frames and spacers in position, 
with the frame rods ready to be forced into place. The 
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FIG. 54. THE GAGING MECHANISM 


assembling rods A are slightly smaller than the open- 
ings in the frames and spacers which are stacked on 
them in order. The guide plate B is then slipped into 
place, allowing the assembling rods to enter about 
half its thickness. The frame rods are then set in open- 
ings in the plate B, their upper ends being caught by 
openings in the ends of the spring plungers C, which 
hold them in alignment. When all is ready the operat- 
ing lever D starts the machine, and the screws E bring 
the upper head down while at the same time the lower 
head F’, which carries the assembling rods, moves down- 
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FIG. 56. ELECTROPLATING MACHINES 





ward, allowing the frame rods to follow through the 
frames and spacers, thus binding all parts together. 

The screws are driven by bevel gears from a drive 
shaft which carries two pulleys with belts driving in 
opposite directions and are operated through a clutch 
by the lever D. 

After assembling as described above the entire frame 
with spacers, etc., is electroplated, the reason for so 
doing after assembling being to avoid accumulated 
errors which would be caused by metal deposited on 
the various parts, etc. It also serves to bind all parts 
firmly together, much the same as soldering would, 
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FIG. 58. EXERCISING MACHINE 


and prevents the possibility of the plating being rubbed 
or scratched off during the assembling operation. 

All small parts, such as levers, etc., are plated in 
tumbling machines, some of which are shown in Fig. 
56. These machines were designed and built by the 




















FIG. 57. SANDBLASTING MACHINES 


Felt & Tarrant Co. after considerable experiment and 
produce perfect work at a much lower handling cost 
and with less current consumption than is possible by 
the tank method usually employed. 

The drum A is made of sheet celluloid about  1n. 
thick, which is perforated with small holes to allow the 
free flow of the plating solution. Wooden end pieces 
and hard rubber bolts and nuts bind the parts firmly 
together. The bottom end piece is solid and carries a 
stud on the outer end which slips into a journal in the 
bottom of the tank. On the inner side of this end 
piece is a brass spider with suitable socket to receive 
the driving shaft B through which electrical contact is 
made. The gear and collar C are held to the driving 
shaft by a setscrew which permits removal of the drum 
for charging and emptying. The drum is rotated 
through the medium of a worm and wormwheel, as 
shown in the illustration. Some of these drums have 
been in use for several years without replacements and 
seem to show no signs of wear. 


SANDBLASTING MACHINES 


A number of parts must be sandblasted, and as no 
satisfactory machines for this work could be purchased, 
the one shown in Fig. 57 was designed and built. 

The body of the machine A carries a shaft and set 
of pulleys at each end, over which pass endless rubber 
belts for carrying the work under the blast nozzles. 
Under the machine is a hopper, through which the 
spent sand runs by gravity to a storage bin from which 
it is carried by elevators to a supply bin overhead. 
Sliding doors at B permit work to be held under the 
blasts by hand, and glass windows at C allow the work- 
man to watch the pragress of the work without risk 
to eves and lungs. 

The sand runs from the overhead supply bin to the 
nozzles through the spout D to the gates EH, which 
have screw adjustments and distribute the sand in a 
long, flat stream under the air nozzles F. An open- 
ing in the machine body at G is closed by a canvas 
curtain and permits work being placed on the endless 
belts. The exhaust pipes H carry off the spent air 
and fine dust, leaving the returned sand always clean 
and ready for use. These machinés use from 12 to 14 oz. 
air pressure. 

After a Comptometer has been assembled and in- 
spected it is placed on the exercising machines, one 
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of which is shown in Fig. 58. These machines are 
made in various combinations, so that the machines 
being tested may be given a thorough tryout. 

The cams on the drive shaft A are arranged in 
groups to operate two adjacent keys, two alternate keys 
or any desired combination at a speed of 280 strokes 
per minute. 

Springs and piungers in the rods B prevent damage 
to the machine should it lock and a key stick. An 
electric device also rings a bell, in case anything goes 
wrong during the test, and calls the workman’s atten- 
tion to it. 

The finished machines are passed through other 
severe tests before being sent out, but as these tests 
are not performed by mechanical means they will not 
interest readers of the American Machinist. 


Slotting Machine Converted Into Rotary 
Milling Machine 


By A. BROWN 
These are strenuous times in most shops, where every 
machine is supposed to be working to the limit to make 
the “world safe for democracy,” and the machines in 
the Pheenix iron Works, Mead- 
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than we can chip and file them to the size and finish that 
are desired on the work. 

We are now planning fixtures for holding small taps 
and reamers for fluting and for milling small keyseats 
in short shafts on this machine. 


Women Health Officers 


Women health officers, whose duty will be to see that 
the thousands of women workers in munitions plants are 
kept healthy and their output of war materials thus 
maintained at the peak ofproduction, are to be trained 
under the direction of the women’s division of the indus- 
trial service section of the Army Ordnance Department. 
An eight-weeks’ course of study for a limited number of 
carefully selected women health officers has been started 
at Mount Holyoke College, South Hadley, Mass. The 
course is being given under the general direction of Dr. 
Kristine Mann, health supervisor of the women’s branch 
of the Ordnance Department. The staff of lecturers 
and instructors includes many well-known specialists in 
physiology and hygiene, physical education, factory or- 
ganization and labor. The women who are taking the 
course are college graduates or women of equivalent 
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ville, Penn., are no exception. 
With the device shown here 
we mill the ports in valve and 
cylinder bushings on a slot- 
ting machine that has hereto- 
fore been idle much of the 
time. It does such good work 
that we are passing the idea 
along for the benefit of others. 
The dovetailed plate A fas- 
tened to the ram of the slotter 
by fillister head screws is pro- 
vided with a gibbed spindle 
block B and vertical feed 
screw C. The spindle D of 
mild steel 14 in. in diameter 
was bored and reamed for a 
No. 3 Morse taper, and a hole 
was drilled through it for the 
knock-out pin EF. A washer 
and locknuts take care of end 
wear. The pulleys are flat- 
grooved for a l-in. belt. The 
spindle has a vertical range 
of 6 in. and, combined with 
the various table movements, 
enables us to feed the cutter 
in every direction. The power 
is furnished by an air motor 
fastened by a stud to the 
bracket F. The belt-tighten- 
ing device is a plate 10x10 
in. with pins riveted in, on which the idler pulleys 
G revolve. All bearings are drilled and tapped for 
grease cups. The tension pulley H weighs 20 lb. The 
fixtures for locating and holding the bushings are shown 
clearly in the photographs. The work done by the 
milling attachment is very good, and we machine the 
eight ports in the valve in 24 hours. The time on cyl- 
inder bushings is three hours, which is much faster 














ROTARY MILLING ON THE SLOTTING MACHINE 


technical education. Almost all have had experience in 
dealing with working women. The first requirement for 
admission to the course has been perfect health, and 
only those have been selected who will inspire wholesome 
living among the munitions workers. The work to be 
done is along entirely new lines. Many of the plants 
already have physicians and nurses to care for employees 
when they are ill. 
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Lining Up War-Work Possibilities of the 
Various Industries 


By C. W. STARK 





A new Government agency has been inaugurated 
for lining up the possibilities of greater war 
work. Headed by a thoroughly practical man 
the organization is fast taking shape and is ask- 
ing chambers of commerce to propose suitable 
men for zone directors. 





chief of the Section of Resources and Conversion 

of the War Industries Board, looking to the or- 
ganization of that agency newly created to assemble 
data concerning industries now engaged in war work 
or capable of taking on more war work now or in 
the future. The letters were addressed to the presi- 
dents of the chambers of commerce of the principal 
city in each of the 20 regions into which the section 
has divided the country. Each chamber of commerce 
is asked to organize its respective region and suggest 
thrce or four men, one of whom will be selected as 
regional director. 

In each region a representative will be appointed 
to confer with the chief of the section in Washington. 
He is to be preferably a local man familiar with the 
conditions of the district he represents, and in no way 
connected with the supply and purchasing agencies of 
the Government except for the purpose of submitting 
information gathered in his district throughout the 
regional organization. “He must be willing,” states 
the letter, “to give his services and assume responsi- 
bility for his region and be the personal point of 
contact;” he is to be “a prominent and forceful busi- 
ness man in whom the district has confidence.” 

Each regional organization is to develop “(1) exist- 
ing sources of supply, (2) the necessity for the creation 
of new facilities, (3) the necessity for opening up new 
or additional sources of supply and (4) the expediency 
of converting existing facilities to new usage in order 
that the requirements may be fully met, and also in 
order that the existing facilities of organizations the 
normal business of which may have been interrupted, 
curtailed or destroyed through war conditions may be 
utilized to the fullest extent possible.” 

In Cleveland and northern Ohio a survey of the kind 
proposed has been under way for some time, conducted 
voluntarily by the manufacturers of the district. Mr. 
Otis, recently president of the Cleveland Chamber of 
Commerce, is understood to have conceived the idea 
from such a survey, and prior to the formation of the 
section he was called to Washington by the War In- 
dustries Board to make a study of work of this nature. 
Because of his experience obtained at Cleveland he gives 
an outline of what has been done there and suggests 
that it be followed as far as possible. 

Manufacturers and business men of northern Ohio 
have voluntarily organized to make a survey of the 
war-work possibilities of all industries in their region. 


i ETTERS have been sent out by Charles A. Otis, 


By the creation of the new Resources and Conversion 
Section of the War Industries Board the Government 
has undertaken to make the investigation national. 
Charles A. Otis, recently president of the Cleveland 
Chamber of Commerce and a prime mover in the in- 
dustrial-survey plan, has been made chief of the new 
section, and has suggested the Cleveland plan as a model 
for all of the other nineteen regions. What has been 
known as the Cleveland War Industries Commission 
is given official status under the Resources and Conver- 
sion Section. 

Mr. Otis describes the commission’s plan in a circular 
addressed to chambers of commerce in the various 
regions. The Cleveland region is coextensive with the 
Cleveland District designated by the Production Divi- 
sion of the Ordnance Department, and comprises 54 
counties in northern Ohio and three in northwestern 
Pennsylvania. The commission is an organization of 
manufacturers formed primarily for the purpose of 
helping win the war by mobilizing industry within the 
region to determine what is produced and what capacity 
is available, and places information at the service of 
the purchase and supply agencies of the Government, 
thus providing not only the equipment but also the 
personal touch between the officials at Washington and 
the manufacturer, which is now lacking. 

Because it was felt that detailed knowledge of the 
industrial output and resources of the region could best 
be supplied by local manufacturers, the region was 
divided into eight subregions. As the map shows, an 
important industrial city in each subregion was des- 
ignated as a center, these cities being Toledo, Lima, 
Columbus, Mansfield, Canton, Cleveland and Youngs- 
town, and Erie (Penn.). Each subregion has a local 
war-industries commission which coédrdinates all in- 
dustry within the territory. The governing body for 
the region is an executive committee composed of the 
eight chairmen of the subregional commissions. 


THE CLASSIFICATIONS 


Industry is divided under the following classifications: 

Castings (a Pouring Operation).—Subdivided into alumi- 
num and brass, gray iron, malleable and steel. 

Forgings and Stampings (a Pounding Operation).—Sub- 
divided into drop-forgings (light and heavy), sun forgings, 
shell forgings (large and small), stampings (heavy and 
light) and sheet-metal workers (heavy and light). 

Machinery and Machine Products (a Cutting Opera- 
tion).—Subdivided into electrical appliances, machinery, 
machine-shop equipment, specialties and bar-metal products. 

Rubber Products.—Subdivided into solid tires, pneumatic 
tires, tubes and accessories, clothing and footwear, mechani- 
cal goods, balloon and airplane fabric, medical supplies, gas 
masks and hard rubber. 

Clay Products.—Subdivided into chemical stoneware ap- 
paratus, sewer pipe (hollow tile), insulators, common stone- 
ware, tableware, conduits and brick (fire, paving and 
building). 

Chemicals, Oils and Paints.—Subdivided into oils (re- 
fineries and grease manufacturers and jobbers), paints 
(paint division, varnish division, shellac division and dryers 
and thinners division), and chemicals (acids, fertilizers, and 
industrial chemicals). 
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fextile and Clothing.—Subdivided into knit goods, shirts 
and overalls, sewing-machine products, uniforms, garments, 
caps and hats and woolens. 

Wood and Leather.—Subdivided into paper boxes, wood 
cases, leather, truck bodies and mill work. 

Engineering.—Subdivided into plant survey, estimates, 
tools, jigs, gages, etc., and production. 

In each subregion a chairman, who is the leader in 
his line of industry, is placed in charge of each classi- 


fication. These chairmen form 
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the regions where detailed information will be secured 
by means of the regional organization, and this informa- 
tion will then flow from the regions to the supply and 
purchasing officers of the Government. 

“IT think it is obvious to every business man in the 
country,” concludes Mr. Otis, “that the physical equip- 
ment of a shop is not as important as the personal 
element. In the Cleveland region the manufacturers 





. . . f 
the executive committee in 


each subregion, which is the 
governing body within the 
subregion and is_ repre- 
sented on the region’s exec- 
utive committee, the main 
governing body, by its chair- 
man. Each chairman of a 
classification makes his own 
subclassifications. If the sub- 
classification is a large one the 
subchairman has a committee 
large enough to enable him to 
report promptly in detail the 
capacity available in all plants 
in his subclassification. 

A chart has been prepared 
with the classifications and 
subclassifications shown hori- 


























zontally and the subregions 
shown vertically. The Cleve- 
land subregion is further 
divided into seven parts designated by the cities shown 
on the map. Names written into the chart indicate 
that in the Cleveland subsection chairmen and subchair- 
men for all of the classifications and subclassifications, 
except those under rubber products and clay products, 
have been designated, and that in the Akron subsection 
chairmen have been picked for all classifications except 
textiles and clothing. 

Questionnaires, applicable to each classification, have 
been sent out to every factory. The chairman of each 
classification has drawn his own questionnaire. The 
questionnaires are in triplicate form, one copy deing 
kept by the subregion’s executive committee, one by the 
chairman of the classification, and one by the subchair- 
man of the subclassification. Knowledge contained in 
the questionnaires is therefore in the hands of every- 
one to whom it is of interest, and this knowledge is 
supplemented by the first-hand knowledge of the chair- 
men, subchairmen and committees. 

Voluntary contributions from industries, ranging 
from $25 to $250, assessed according to the size and 
importance of each company, have furnished funds to 
carry on the work. Every manufacturer is classed as 
a member of the commission in each subregion whether 
he contributes or not. 

It is now possible in the Cleveland region, states Mr. 
Otis, to place Government inquiries for war material 
into the hands of men thoroughly familiar with local 
conditions and get prompt reports concerning avail- 
able capacity. The combined reports from the War 
Industries Commissions in the subregions give the 
capacity in the region. Under the plan to be followed by 


the newly created Resources and Conversion Section, 
inquiries will flow from the War Industries Board to 


MAP OF THE ORGANIZED DISTRICTS 


are developing new initiative and finding themselves 
industrially by closer contact. Manufacturers have 
learned that many products are being made near by 
of which they had been uninformed. Many benefits 
will come to us through regional organization as soon 
as we get together in this effort to win the war. These 
organized districts working with one another cannot 
but be beneficial to the entire financial and industrial 
structure of the country. I bespeak your hearty assist- 
ance in organizing your region under the Cleveland 
plan approved by the War Industries Board.” 


Storage Vaults for War Pictures 


To safeguard the valuable collection of photographic 
negatives and the thousands of feet of moving-picture 
films of the present war the War Department has author- 
ized the building in Washington of fireproof storage 
vaults. Under the direction of the historical division 
of the General Staff thousands of still and moving pic- 
tures have been taken both in this country and in Europe 
for the purpose of historical record. These have been 
stored in various places in Washington because here- 
tofore no suitable place had been provided for their safe- 
keeping. As thousands of dollars have already been 
spent in making the negatives and many more thou 
sands of pictures are yet to be taken the need for fire- 
proof storage became more manifest. The vaults will 
be located in one building, but between each vault there 
will be built fireproof walls. The doors of the vaults 
will also be fireproof. For the proper preservation of 
the negatives, the vaults will be so constructed that 
ventilation and a fairly even temperature will be 
maintained. 
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Special Machine-Tool Fixtures for Making the 
British 18-Lb. Shell 


By CHESTER B. 


HAMILTON, JR. 


Manager Hamilton Gear and Machine Co., Toronto, Ont 





In connection with adapting old machine tools 
for the manufacture of shells there are certain 
useful devices that can be put on standard types 
of machine tools which will make them better 
adapted for the new service they are to perform. 
Several devices of this kind are here illustrated 
by the author. 


HEN the production of duplicate parts runs 

\\ into large quantities, such as in the manufac- 

ture of shells in munition plants today, and when 
much of this work is done on standard machine-shop 
equipment that has to be adapted to this special process, 
there is ample occasion for the development of special 
equipment to expedite the work. 

We have many opportunities to make such special 
fixtures in the plant of the Hamilton Gear and Machine 
Co., Toronto, Canada. This plant has been engaged 
in the manufacture of the 18-lb. British shrapnel] shell. 
3.290 in. in diameter, of 0.48 to 0.58 per cent. carbon 
content. These shells are heat treated after boring and 
waving, and before the threading and body finish 
operations. 

One of the early improvements was in connection 
with the tailstock of the finish, profiling and waving 
lathes. After finishing each operation the tailstock 
spindle had to be backed off a considerable distance by 
a standard thread in order to clear the work for the new 
tool operation. This requires considerable time, and 





lock slot. The details of this locking device are shown 
in Fig. 2. In the upper portion of this figure is a tail- 
stock as generally furnished on lathes. In the improved 
tailstock N the bushing was replaced by the special 
bushing M in the lower view. Over this special bush- 
ing M was the collar B, which carried the hand- 
operating wheel. The dowel pin A on the upper side of 
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FIG. 2 DETAILS OF BAYONET-LOCK TAILSTOCK DrVICE 


this special bushing was fitted to go through the offset 
slot C, as detailed in the lower view. 

The feature of this device was that the sleeve B 
should carry the screw and lathe center as well as the 
handwheel and screw. Whenever the operation was fin- 
ished on the lathe a very short turn was given to the 
sleeve B, which caused it to disengage the dowel pin A. 
When thus disengaged the screw and center were both 

removed from the tailstock 











and laid on the end of the 
lathe. Taking up the next 
operation the feature was re- 
versed and the center slipped 
through the tailstock and 
put back into position. A 
very short motion of the 
handwheel then sufficed to 
set it up into the work. We 
have termed this the bayonet 
lock because the manner of 
its attachment resembles the 
method of bayonet attach- 
ment to a modern rifle. An- 
other special form of tail- 
stock was built for the turn- 








FIG. 1. SPECIAL TAILSTOCK DEVICE FOR SHELL LATHES 


when it had to be performed many times a day the time 
mounted up. In order to avoid this a device, which we 
have termed the bayonet-lock tailstock, was designed 
and put on these lathes. 

The Jathe shown in Fig. 1 has been so equipped, the 
feature of this device being the dowel pin indicated at 
A, over which the special collar B slips with a special 


ing lathe, as illustrated in 
Fig. 3, which operates a 
special cup center used for 
holding the end of the shell during the operation. This 
tailstock spindle is spring operated, the cup center A 
being withdrawn by throwing the lever B to the right. 
When the new shell has been chucked in the lathe the 
spring C automatically returns the cup A and holds it 
in position. 

A quick change has been made possible in starting 
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and stopping this lathe by means of the countershaft 
shifting device shown at D. This lever operates a ver- 
tical pipe extending up to the countershaft; by throwing 
this short lever either to one side or the other the coun- 
tershaft is operated much quicker than usual. The 
lever is just about opposite 
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A very similar chuck was designed for the Ford- 
Smith body-grinding machine and is detailed in Fig. 5. 
The special features of this are that the outer sleeve 
is aligned and kept true by a long parallel cylindrical 
portion with ground surfaces A on the outside of the 


-_- 





the operator’s face and so is 
quickly availiable. Another 
feature of quick operation 
placed on this lathe is the 
brake band FE on the head- 
stock, which is operated by 
the foot of the operator 
through the rod F. By this 
means the operator instantly 
stops all momentum of the 
parts after power has been 
shut off. The system fol- 
lowed in the shop in connec- 
tion with this operation re- 
quires an inspector to be sta- 
tioned at each lathe, who 
tests every shell immediately 
it comes from the operator 
and does not permit them to 














accumulate. His duty is to 
warn the operator at once of FIG. 3. 
any loss of adjustment or 
dulling of his tools, thus reducing scrap to a negligible 
amount. As this function occupies only a small portion 
of the inspector’s time he also assembles the powder cup 
and firing tube into the shell and seats down the dia- 
phragm into place. 

The simple chuck which was designed for holding the 








FIG. 5 
FIGS. 4 AND 5. SPECIAL CHUCKS 
Fig. 4—Chuck for band-turning operations. Fig. 5—Chuck for 
shell-grinding operations 


shell during the copper-band-turning operation is de- 
tailed in Fig. 4. These chucks are made of mild steel 
and casehardened. The center ring, after grinding to 
size, is cut into several pieces to permit of its contract- 
ing for clamping, and these pieces are held in place by 
a ring of spring wire that fits in the internal groove. 


SPECIAL 


FIXTURES ON BAND-TURNING LATHES 


body and the inside of the sleeve. The ring B is saw 
cut into three pieces which are kept true axially by being 
tapered on both front and back surfaces so that all 
wear is automatically taken up. 

The grinding operation is on the parallel portion of 
the shell body, but it is adjustable to grinding the full 
profile. At first we had a great deal of trouble with 
chucks on these machines on account of the enormous 
side thrust; but the chuck has overcome this difficulty 
by taking up all of its own wear in the taper and is 
now giving entire satisfaction on the machines on which 
it is in use. 

In connection with the machining operations we have 
used cutting oils of various makes in solution with 
water for all the operations except grinding and are 
at present employing oils from both the Houghton and 
Standard Oil companies. In our early experience with 
oils for this purpose the points which caused us to dis- 
card certain makes tried out were, first, a tendency to 
rust the shells and, second, a tendency of certain solu- 
tions to coagulate or form a curdy mass. Our soluble 
oils are found to work well at a 1-to-20 mixture for all 
general work and at 1-to-5-to-10 mixture on the lathes 
tapping the muzzle of the steel shell, where the latter 
receives the brass socket. 

We do not use a cutting lubricant on all work. For 
instance, in the case of the waving and dovetailing 
lathes it was found that when using either soluble oil 
or cutting compound on this operation that the tool 
seemed to burnish without cutting. Eventually we 
made the cut dry with hand feed on the tool. I 
have found, however, that some people are using straight 
oil, but our results without a lubricant are first class 
in every respect. 

In grinding the bodies of the shells we use a soda- 
ash solution, making this as strong as possible without 
injury to the men’s hands. 
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The Man and His Lathe 


By Epcar A. Guest 


I’m standing at my lathe all day 
And this is what I hear tt say: 

“The best of you, the best of me 

Are needed now across the sea. 

We do not hear the cannon roar, 

No aeroplane comes sailing o’er 

Our heads, and yet from day to day 
We two are soldiers in the fray.” 


“Oh, hand that guides me now, be true! 
A mighty task is mine to do; 

Tis time to shape and cut the steel 
With every turning of my wheel. 

I’m building for that better day 

When tyranny shall pass away. 
Speedup! Speed up! This thing I make 


May save a thousand lives at stake.” 


I whisper to my lathe: “Be strong, 

We toil today to right a wrong. 

Some of us march to fife and drum, 

My music ts your busy hum, 

And this the hymn you sing to me 
Always, ‘My Country, ’T1s of Thee.’ 
This very day, this very hour 

We'll serve the flag with all our power. 


“Oh lathe of mine, across the sea 
They need the work of you and me; 
They will be fine if we be true; 
They'll hold the line, if we but do 
This task that now to us ts set; 

Let’s keep the faith and not forget. 
Speed up! Speed up! Across the sea 


Our soldiers wait on you and me.” 


—Detroit Free Press. 
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SIDELIGHTS 


The problem of how to amuse the wounded soldiers who 
are unable to sit up has been solved in a simple manner 
by the Y. M. C. A. at the base hospitals in the camps. 
Portable motion-picture machines are so stationed that 
the projections appear on the ceiling, and all the patient 
lying on his back need do is to look up. 

* * * 


The Associated Advertising Clubs of the World at 
the meeting of the organization in San Francisco went 
on record as indorsing the Made in U. S. A. trademark. 
The action was in the form of a resolution requesting 
the president of the association to appoint a standing 
committee to secure universal adoption of a Made in the 
U. S. A. trademark. 

* * * 

A movement contemplating the conversion of much 
of the steel and copper plate engraving machinery in 
the country to war purposes was launched at the eighth 
annual convention of the National Association of Steel 
and Copper Plate Engravers held at St. Louis recently. 
It was estimated by speakers at the convention that at 
least a fourth of the machinery of the engraving in- 
dustry and the man power to operate it could be used 
for stamping, punching and cutting metals for war 
supplies. 

* - oa 

It is estimated that the industries of the United States 
employ some 30,000,000 unskilled workers. In ordinary 
times the labor turnover of the manufacturing establish- 
ments of the country is on the average 300 per cent. 
That means that every establishment which requires 
the services of 100 workers is accustomed to hire 300 
workers during the course of a single year. Since the 
the war this endless migration of workers has been 
multiplied many times. In some cities the labor turn- 
over has gone as high as 3000 per cent. 


* * * 


The Entente Allies—excluding Russia and including 
only those British dominions which are self-governing 
and only the United States proper—have 11,000,000 
square miles of territory, 303,000,000 people and $495,- 
000,000,000,000 of national wealth. The Central. Powers 
have 1,250,000 square miles of territory, 147,000,000 
people, and $134,000,000,000 of national wealth. The 
Entente owe an aggregate debt of $69,000,000,000, which 
is about 14 per cent. of their total assets. The Central 
Powers owe $37,000,000,000, or 28 per cent., of their 
national wealth. 

* * * 

The Department of Military Aeronautics has an- 
nounced the specification for a new aircraft-engine oil 
known as “Liberty Aero Oil,” developed while the lubri- 
cation branch was a part of the Equipment Division of 
the Signal Corps. The new oil is a mineral oil, and will 
be used on the Liberty engine as well as on stationary 
cylinder aircraft engines, both in the United States and 
in Europe, by the army. and navy. Its development is 
due to the energy and skill of a staff of men who have 
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worked exclusively onthe problem for over twelvemonths. 
One officer, Capt. O. J. May, so exhausted himself by his 
devotion to the subject that he died. On his reports 
were based the Liberty aero oil specifications which are 
in general use in the army and navy. His experiments 
made possible the securing of a suitable airplane-engine 
oil at about one-fourth the price of castor oil, saving the 
Government perhaps $11,000,000. Reclamation of used 
oil is also practiced now, and at least 50 per cent. is 
used again, whereas previously it was thrown away. 


* * * 


In connection with the recreational and entertainment 
work for the wounded and convalescent soldiers in the 
cantonments the Y. M. C. A. War Work Council has 
given a contract for the erection of a large hut at Camp 
Upton. It will be 80 by 53 ft. with a high gable roof 
and a large chimney at one end, giving it the appearance 
of an immense farmhouse of the typical New England 
home-like sort—the kind suggestive of home comforts 
and of “the pies mother used to make.” The building 
will be ready for use within six weeks. One of the 
features of a novel nature will be the so-called “quiet 
room,” where anyone desiring to be alone can go. An- 
other noteworthy matter is that there will be a grand 
veranda running the entire length of the building anc 
overlooking the athletic grounds. 

* * * 


Hand grenades of four types are now being produced 
at the rate of 2,000,000 a month, says an announce- 
ment of the Ordnance Department. Within the next 
four months, according to the program, this rate will 
be more than doubled. Rifle grenades are being 
produced at the rate of about 1,000,000 a month. 
This rate will be multiplied appreciably within the 
next six months. Orders have been placed for more 
than 60,000,000 grenades of both hand and rifle 
types, and more than 18,000 persons are employed in 
various plants throughout the country engaged in 
making them. The type known as the fragmentation 
grenade depends on the effect of explosives and the 
scattering of fragments; the phosphorus grenade, on 
bursting, throws a shower of fragments of phosphorus 
and a cloud of dense white smoke, and the gas grenade 
spreads a low-lying cloud of dense, white, suffocating 
gas. The soldier throws the hand grenade much after 
the manner of an athlete putting the shot. When ready 
to throw the grenade he grasps it firmly in the right 
hand, removes the safety pin and keeps the lever tight 
against the body of the grenade. As it leaves the sol- 
dier’s hand the lever is released and a firing mechanism 
is timed to explode the grenade in from four to six 
seconds after it is thrown. The rifle-grenade holder is 
attached to the muzzle of the rifle much as a bayonet is. 
The bullet from the rifle passes through a tube in the 
center of the grenade, forcing a striker against a 
primer, which ignites the fuse. The grenade is thrown 
a distance of 200 yd. by the force of the gases generated 
by firing the rifle. 
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To first operation on a 
Colt pistol-frame forg- 
ing is to grind the 
sides as shown in Fig. 1. 
Girls drill and ream the holes 
as shown in Fig. 2. Figs. 3 
and 4 show the inspection of 
both rough and _ finished 
parts, and Fig. 5 shows the 
final dipping in heavy oil 
just previous to packing. 
These automatic pistols 
are the weapons which are 
proving so effective against 
the Huns. Using rather 
short 45-cal. cartridges, the 
large, low-velocity bullets 
carry tremendous slugging 
power, and when one hits a 
German he promptly goes 
down and is out of the fight. 
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Grinding a Countersink in Chilled 
Castings 
By DONALD A. HAMPSON 
The casting shown in Fig. 1 is part of a manu- 
factured article that is turned out in large quantities. 
The opening in the middle is made with a dry-sand 


core, and would be quite satisfactory but for the fact 
that the thin wall cools so quickly that it chills—a con- 





FIG.1 
THE PIECE 
THE GRINDING 


TO BE COUNTERSUNK AND 


DEVICE 


FIGS. 1 AND 2 
dition that would be unimportant except that it must 
be countersunk. A screw slides through the enlarged 
part of the opening, and to prevent the threads from 
catching, the castings are countersunk or beveled at each 
end. 

The chilled castings would ruin countersinks faster 
than they could be sharpened, and this work became the 
one slow operation on the job. For certain reasons it 
was not feasible to make the countersink a part of the 
core itself, and in the search for a better method, grind- 
ing was suggested and tried out with marked success. 

The countersink grinding device was rigged up in 
the manner shown in Fig. 2. Round sticks of crystolon 
held in a split chuck in the spindle of a grinding ma- 
chine form the grinding medium. A cushion of blotting 
paper surrounds the stick, which is tightened and trued 
up by four screws in the ring. As the stick wears 
the screws are loosened and the stick brought forward. 
The sticks are dressed to shape with a Huntington 
dresser, the only kind available in the shop, but reason- 
ably satisfactory, as the sticks do not cut or groove to 
the extent one would think. 


A sheet-steel table is adjusted to the right height to 
bring the slot in the castings central with the tool, 
and guides are loosely fitted at each side to control the 


pieces. The workman feeds the castings up by hand and 
judges the amount of bevel by his eye. Compared to 
the countersink method the grinding is a ten-to-one 
winner. Each night the workman has fifteen hundred 
pieces well done and his wheel is good for as many 
more. To do the same amount of work, a countersink 
of the best steel would have been sharpened many times 
and would have cost as much as several sticks of 
crystolon. 


Making a Brass Clip in Two 
Operations 
By GEORGE F. KUHNE 


The brass\ clip shown at A, Fig. 2, is made in two 


‘operations by the tools shown in the illustrations. 


In the first operation the brass strip is fed between 
the guides B, Fig. 1, against the stop at C, in which 
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TOOLS FOR CLIP 


FIG. 1. FIRST FORMING 

position it is pierced by the punch D, formed by the 

punch E, and sheared from the strip by the punch F. 
The body of the tool is of cast iron with working 
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faces of steel as the bushing G that forms the piercing 
die, the piece H which acts as the lower shear blade, and 
the forming die J. J is a spring pin which acts as a 
blank holder and also serves to strip the pieces from the 
punch. 

The first-formed piece shown at K then goes to the 
econd forming die L, Fig. 2, where it is closed to the 


== 
ra 





THE CLOSING OPERATION 


FIG. 2. 


shape shown at A. The bottom face of forming punch 
M is slightly concaved and the sides are made with a 
slight draft, as this shape seems to make the forming 
operation easier. 


Simple Coil-Spring-Winding Device 
By ARTHUR LARSON 
A simple device for winding coil springs is made in 
the following manner: Take two pieces of hardwood 


about 2 in. x 4 in. x 1 in. thick and clamp them in 
a vise as shown in the sketch. File a semicircular 





A SIMPLE SPRING-WINDING DEVICE 


groove along the line of the joint slightly larger than 
the radius of the mandrel to be used in winding the 
spring. Cut a groove down the inside surface of one 
of the blocks smalier than the diameter of the wire of 
which the spring is to be made. This groove shculd 
be curved so that the friction upon the wire remains 
approximately the same during the winding. The 


mandrel is made of rod in the shape of a crank, the 
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length depending upon the length of spring desired. A 
hole a trifle larger than the diameter of wire is made 
at the end of the mandrel. 

The wire is placed in the groove between the hard- 
wood blocks and the end threaded through the hole 
in the mandrel. A few turns are made and the tension 
upon the wire adjusted by means of the vise jaws. The 
first turn is then started with the proper pitch, or 
distance, between coils, and it is then necessary only 
to turn the mandrel, which will advance each turn 
exactly as the first turn has been adjusted, the pressure 
caused by the tension upon the wire making a well- 
defined thread in the wood. 

If small springs are required, a long spring can be 
made on a suitable mandrel and then cut to the desired 
length. Upon checking up the coil it will be found that 
the pitch is the same throughout its length and that 
the inside diameter does not vary more than one or 
two thousandths. 

By varying the tension upon the wire it is possible 
to wind diameters successively increasing by approxi- 
mately two thousandths of an inch. The fact that the 
same pitch of the coil is maintained for the entire 
length of the coil with no variation makes this method 
practicable where no lathe or spring-winding machine 
is available. 

In some ways this method is preferable to the geared- 
lathe method and is much more easily set up and 
operated. 


Machining 3-Inch Cartridge Cases on 


the Engine L.athe 
By J. LIMBRUNNER 


One of the local manufacturing concerns undertook 
to make 3-in. cartridge cases out of brass tubing, but 
not having an automatic machine, it tried to do the 
work on an engine lathe in the regular way. It soon 
found, however, that the number of parts turned out 
per day were not sufficient to leave it a profit, so it 
was decided to change over one of the engine lathes for 
this particular job. The cut shows the general set-up. 











TAIL CENTER 
FOR TURNING 


GENERAL SET-UP CARTRIDGE CASES 

A lever-operated spindle was provided for the tail- 
stock. and this was fitted with the plug A for supporting 
the outer end of the tube being operated upon. The 
tools are held in special tool blocks B and C which 
are mounted on the carriage of the lathe. ; 

Block B carries two grooving tools and one facing- 
off tool. Block C holds the tool which is used to reduce 
the diameter of that end of the tube. Stops are 
provided in the proper places on the carriage to make 
easy and accurate duplication possible. The chuck is 
made up of four segments pinned loosely to a faceplate. 
A groove is turned in the chuck, and an elastic rubber 
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band placed in this groove makes it possible to remove 
the work while the lathe is running without having 
the segments fly out. 

Two brackets D are secured to the headstock for 
the purpose of carrying the two levers E. A cone 
F is made to slide over a sleeve G, which slides on 
the release rod H, which is fitted to slide in bushings 
in the spindle. One end of the release rod is threaded 
nd the locknuts regulate its travel. The other end of 
the rod has a cone-shaped head which fits a conical 
~ hole in the chuck. 

As the cone F is moved to the right the levers 
ire opened, thereby forcing sleeve G back against the 
locknuts and so drawing the expanding cone into its seat 
in the chuck body, thus throwing the segments outward 
into contact with the interior surface of the tube. 


Molding Pattern in the Drag 
By M. E. 


DUGGAN 


The pulley casting shown in the sketch is 21{ in. 
in diameter, 12-in. face, and has a ring in the middle 
of its periphery. The question is, How should it be 
made? This is a very simple pattern, and yet there 
are many ways of making it. 

Splitting the pattern on the line A-A would suggest 
itself as being the correct method, and it was so made, 


WRONG WAY "| RIGHT WAY 


. Sand Bar rigging \ Anchor Wire 
: = - 


























AND WRONG WAY OF MOLDING SPECIAL 


PULLEY CASTING 


RIGHT 


but the molder said that to mold one-half of the pattern 
in the cope would necessitate the making of special 
rigging in the flask, shown by the dotted lines at B. 

Here is how the molder planned the job: Mold the 
whole pattern in the drag. Core the upper pocket 
ring, making the core in the pattern. Suspend this 
ring core from the cope as shown in sketch at C. Make 
the ring in segments, pinned to the body of the pat- 
tern. After the pattern is withdrawn the segments 
forming the ring can be drawn in and removed from 
the mold. 


A Jig for Drilling Steel Disks 


By HENRY P. BOETTCHER 


The sketch shows a jig for centrally locating, drill- 
ing and reaming tool-steel disks. Besides being held 
between the jams A and B the disk is held down by the 
bushing C that locates the hole. This bushing screws 
into the leaf of the jig and bears upon the disk, thus 
preventing it from buckling, while the combination drill 
and reamer does its work. 
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The jaws are provided with fine teeth (about 50 to 
the inch) to hold the disk firmly and prevent it from 
turning. A is the sliding jaw, and it is actuated by 
the cam lever D. The yoke E is not absolutely neces- 
sary, but it is an aid to rapid production. 








A JIG FOR DRILLING STEEL DISKS 





The sliding jaw A is guided in its movement by the 
two pieces F. The leaf G turns upon a stud and is 
clamped in place by the thumbscrew H. 


Proportions for Jig Handles 
By CHARLES W. OVIATT 


The table in the illustration is for the purpose of 
obtaining proportions for the handles of small jigs. I 
believe that uniformity of design is desirable, and 
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though this cannot always be attained I have found 
this little table very useful to me in ordinary work, 
and think it may be of value to some of your readers. 
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Roller Chuck for Holding Shells 
By JOHN HOMEWOOD 


The sketch shows a part of the spindle of a cutting-off 
machine that is used in the operation of cutting off the 
base of 4.5-in. high-explosive shells. This machine gave 


us considerable trouble at first, as it was equipped with 


a three-jaw universal chuck which would not hold the 
work satisfactorily, and furthermore the screws were 
continually breaking, owing to the excessive strain. As 
the production of the shop increased this machine would 
always holds us up, and we finally tired of coaxing it 
to work. f 

We discarded the three-jaw chuck and put on a pot 
chuck, but even this did not entirely relieve the difficulty, 
and as the slipping of the shell would strip the feed 






































DETAILS OF ROLLER CHUCK 


worm we had to do better. We inserted in the spindle a 
cast-iron block A fastened to the spindle with three set- 
screws, and to this block a roller chuck B is attached 
with bolt and key to prevent it from turning. This 
chuck has three hardened rollers riding on a hardened 
tool-stee! body. A soft-steel (case-hardened) cage re- 
tains the rollers, and a shouldered stud C serves to hold 
the cage in place and also to act as a stop for the shell. 
The shell, on being entered, is turned slightly so as to 
get its grip; then the nut is tightened up snugly on the 
chuck. 

We are never held up by this machine since this 
addition was made; in fact it is the leader of the lot. 
We have put a similar roller chuck on our waving ma- 
chine, but as the pull is not so great we find that the 
three-jaw chuck is satisfactory. 


Simplifying the Molding of a 
Motor Base 
By M. E. DUGGAN 


A sectional view of a large casting for a motor base is 
shown in the illustration, which also shows the manner 
in which it was molded. Bosses, pads and ribs on the 
casting have been omitted in the drawing for the pur- 
pose of simplifying the description. 

In large manufacturing establishments where the 
building of heavy machinery is their regular line, 
beauty, style and finish are prime requisites, speed, at 
least in the designing and pattern departments, being 
secondary; but in this case only one casting was needed 
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and the pattern probably might never be used again and 
prompt delivery was the vital consideration. 

As this pattern was molded, eight cores requiring 
upward of three-quarters of a ton of core sand were 
used, which in addition to the remainder of the cope and 
flask made a very heavy cope to handle besides necessi- 
tating the use of special rigging in the flask to support 
the cores. 

If the pattern had been made with straight instead 


CORE 
ANCHOR ROD 
_ Re 














TO MOLD THE CASTING 


WAY 


THE WRONG 


of tapering sides the whole could have been molded in 
the drag, thus saving a vast amount of time and labor, 
and the resulting casting would have answered every 
purpose. 


Pointer to Supplement Table-Feed Stop 
on Milling Machine 
By D. E. MAPEs 


The automatic stops furnished with our milling ma- 
chine do not always operate at exactly the same place. 
In milling keyways with a narrower cutter than the 
keyway, etc., it makes a better-looking job to stop at 
exactly the same place at each cut, so I made up a pair of 
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POINTER TO SUPPLEMENT TABLE-FEED STOP 


adjustable pointers, as shown in the sketch, about 1 in. 
long, the pointer reaching to the saddle of the machine, 
upon which I made a line. 

I set the pointer at the desired stopping place and 
watch it until it comes nearly to the line, then trip the 
feed and turn the screw by hand to zero on the dial 
plate. A second pointer that has been set in the same 
manner for the starting cut is a further convenience. 
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Yellow Dogs and the Ordnance 
Department : 


O MANUFACTURER engaged in 
war work underrates the task of 
our Ordnance Department nor the 

quality of brains needed in this vital 
center of war-work activity. Those that 
criticise it for shortcomings therety mag- 


nify its need for talent. Yet how is 
talent to be obtained and retained if 
American newspapers are permitted to 
aim such blows at this highly important 
structure as are indicated in the following 
letter from an ordnance draftsman: 
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“A country-wide roar of mirth 
greeted the recently coined phrases 
‘swivel-chair heroes’ and ‘bomb- 
proof commissions’ as applied to 
the technical officers at Washing- 
ton and other points. It is not my 
intention to go into the justice or 
the injustice of the criticisms, but 
the aforesaid ‘giggle’ has appar- 
ently encouraged a certain Cleve- 
land paper to publish a list of 
names of men, mostly draftsmen, 
who have been appointed to ‘bomb- 
proof postions’ in the Ordnance 
Department. 

“It is astonishing how a loyal 
public newspaper could play so 
aptly the hand of Germany. With 


first teeling that would naturally 
come to any red-blooded American 
who read his name under a stigma 
of that kind is a burning resent- 
ment. The second thought is an 
attitude of ‘I’ll show ’em,’ and the 
next thing that he does is to quit 
the job and enlist. 

“Those of us who have memories 
longer than our noses will recall 
to mind the mistake that England 
made at the beginning of the war 
by insisting upon the enlistment 
of so many of her technical men 
that she suddenly found herself 
destitute of this talent, and had to 
recall such as were recallable. It 
is deplorable that- newspapers of 
this country should play upon the 


culated to bring about this same 
condition here. 

“Far be it from me to detract 
one iota of honor and glory from 
the many brave boys who have en- 
listed. But what kind of men 
wculd they be if they did nct want 
to get into the scrap? Where is 
the man with good American blood 
in his veins whose hands are not 
aching to ram a bayonet through 
the dirty hounds who have violated 
all laws of God and man? I main- 
tain that the man who offers him- 
self for enlistment is acting upon 
a natural impulse which does not 
require perhaps as much real cour- 
age as to stick at a drafting board 
in Washington under the stigma of 


what a chuckle the propagandists 
must have read the article! The 


one who knows our needs it seems 

| pitiful that we Americans can be led 

to help German agents throw im- 

pedimenta into our most vital war ma- 
chinery. 

You machine-shop owners and manu- 
facturers who understand the value of 
talent and training in engineering enter- 
prise must fight this propaganda. You 
must counteract Germany's efforts to 
make us believe that unfits and misfits 
should man the greatest engineering and 
business organization on earth. 

You must help to drive home the truth 
that we want the best talent that we have, 
regardless of its age or physical condi- 
tion, applied where it will count most in 
winning this war. 


feelings of our boys in a way cal- 


‘slacker.’ ” 


HE Ordnance Department within 
| eae months has built up the 

greatest engineering, purchasing, in- 
specting and producing organization that 
has ever existed in this country of gigan- 
tic enterprises. 

It has done this in spite cf red tape, in 
spite of civil service, in spite of the draft 
act, in spite of cavil and criticism, in 
spite of physical weariness and fatigue of 
eighteen-hour days. Its achievement has 
been an honor to American determina- 
tion. 

Help the Ordnance Department to 
maintain this organization in spite of 
Germany! 


QM 
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HOP EQUIPME 





This department is open to all new equipment of interest to shop owners. 


New Britain All-Steel Workstand 


The workstand shown in the illustration is made of 
steel throughout and the construction is claimed to af- 
ford ample strength with minimum weight, stability 
and durability without undue clumsiness. The two 
legs at either end are formed from a single piece of 
steel angle iron, the continuation of which across the 
top adds to rigidity and finish. The edges of the trays 
are bent to a vertical position as shown, which not only 
renders them stiff but prevents material from falling 

















ALL-STEEL 


to the floor. The stiffness is also increased by means 
of a formed hem on the edge, which gives a smooth 
finish. Gussets are welded at the corners and the trays 
are bolted to them. The stand is furnished with either 
two or three trays as desired, and either with or with- 
out the drawer, which is equipped with a cylinder lock. 
Master keying can be furnished if desired. Where the 
drawer is used, the slide ways are welded to the under 
side of the top tray. The height to the top tray is 32 
in. and the size of the trays is 16 x 26 in. The stand 
is the product of the New Britain Machine Co., New 
Britain, Conn. 


WORKSTAND 
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Photographs and data 
should be addressed to Editorial Department, “American Machinist” 


Newton Flange-Facing Machine 


The machine shown in the illustration is intended to 
true the faces of brass flanges after they have been at- 
tached to irregularly shaped, copper, high-pressure 
steam pipes and is the product of the Newtun Machine 
and Tool Works, Inc., 23d and Vine Sts., Philadelphia, 
Penn. The machine is motor driven, the motor being 
mounted on the rear of the pad shown at the left upper 























NEWTON FLANGE-FACING MACHINE 
Diameter of spindle, 34 in.; maximum diameter of flanges_ faced 
20 in.; distance from center of spindle to top of base, 15§ in.; 
length of star feed to toolpost, 10 in.; of in-and-out hand 
adjustment to toolpost, 2 in 


length 


corner of the machine. The spindle is driven by a 
bronze wormwheel and hardened-steel worm fitted with 
roller thrust bearings, both being incased for con- 
tinual lubrication, and through spur gears, or, in case 
of a belt-driven machine, from the cone countershaft. 
The machine is provided with a bale shown at the 
center, by means of which it can be quickly picked up 
by a crane and moved to the most convenient place in 
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the shop. The flanges are held in the steadyrest mounted 
at the outer end of the base, the rest being equipped 
with three jaws each fitted with a swiveling alignment 
gage so that the flanges can be quickly lined up and 
clamped in position when the gages can be swung to the 
rear to avoid interference with the cutting tools. The 
two lower jaws are graduated to allow easy adjustments 
for varying diameters, and the top jaw is used for 
clamping, being fitted with an adjusting screw con- 
trolled by the handwheel at the top of the steadyrest. 


“Ettco” Hand-Operated Drill Chuck 


The Eastern Tube and Tool Co., 41 Gardner Ave., 
Brooklyn, N. Y., is now marketing the “Ettco” hand- 
operated drill chuck shown in the illustration. It is 
claimed that this chuck will stand up under the heavi- 
est drive of a modern drilling machine and under the 
heaviest feed that can be carried by high-speed drills 
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“ETTCO”" HAND-OPERATED DRILL CHUCK 


of the size that the chuck will accommodate, or even 
larger in case the drills are made with a shank smaller 
that the main body. 
very simple in construction, and this construction is 
such that there is practically no danger of anything 
getting out of order or adjustment. The entire chuck 


consists of the main body, three jaws, a cone screw, a 
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It will be noted that the chuck is. 
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of the jaws may project through and come in contact 
with the cone screw. It will be seen that the rec- 
tangular upper ends of the jaws act as keys and prevent 
the jaws from turning, thus making it impossible for 
the screws to wedge. Another valuable feature of this 
construction is that there is no way in which dirt or 
chips can get up into the working parts of the chuck, 
as there are only four holes in the bottom of the body 
-—three carrying the jaws and the fourth the pilot at 
the end of the cone screw. The jaws are made of 
chrome-nickel steel and the cone screw is of nickel steel, 
heat treated. After the chuck is assembled the cap is 
screwed on and the outside of the body is knurled, the 
knurling over of the joint between the cap and main 
part of the body effectually preventing the cap from be- 
ing unscrewed. The thrust bearing consists of two 
hardened washers with ground races filled with steel 
balls. The chuck is at present made in two sizes, No. 
2, accommodating drills up to #} in., and No. 3 accom- 
modating up to 4j in. in diameter. The chuck is also 
provided with a simple device that prevents locking in 
open position. 


“Ricon” Gun-Boring Lathe 


The “Ricon” gun-boring lathe shown in the illus 
tration is the product of the Riter-Conley Co., Pitts- 
burgh, Penn. The machine is designed particularly for 
drilling guns from the solid, but it can be used for fin- 
ish-boring work if this is desired. In work of this kind, 
the boring bar does not revolve as it does when boring 
from the solid. The lathes are made in lengths up to 
60 ft. and can be made with 2, 4 or 8 speeds as desired, 
these being obtained by means of sliding gears. On 
regular boring work, both the work and the drill re- 
volve, the drill speed normally being in a ratio of 2:1 


























“RICON” MOTOR-DRIVEN LATHE FOR GUN-BORING WORK 


thrust bearing, a cap and a shank of the style desired. 
The main body of the chuck is a solid piece of steel with 
three holes bored through at an angle to accommodate 
the three jaws, a cone-shaped hole that fits the cone 
screw and three keyways connecting the three jaw holes 
and the cone-shaped hole in order that the threaded ends 


to the speed of the work. The speed ratio, however, can 
be changed by means of the motor controllers, as each 
head is driven by a separate 10-hp. motor of variable 
speed. The lathe swings 26 in. over the shears and each 
head takes up a space on the bed of 13 ft. The weight 
with a 60-ft. bed is approximately 40,000 pounds. 
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“Bryant” Shell Lathes 


The R. M. Eddy Foundry Co., Chicago, Il, is now 
marketing a line of shell-finishing lathes known under 
the name of “Bryant.” The machines are all of the 
single-purpose type and are therefore very similar in 
design, with the exception of 
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from the line shaft to an 18-in. friction-clutch pulley 
mounted on the drive shaft, which is located between the 
drive supports of the machine. The power is trans- 
mitted to the spindle through single gearing with a ratio 
of 7 to 1. Other reduction ratios may be substituted if 
desired, however. The driving gears are of four pitch 








the carriage, which is ar- 
ranged on each machine for 
the specific work for which 
it is intended. It is claimed 
that these machines are ex- 
ceptionally rigid, simple and 
durable, and that they are 
very convenient in operation. 
The bed is of the flat-top, 
box type with rigid drive 
supports cast integral with 
it. It has a chip pan cast 
beneath the carriage and is 
equipped with a small reser- 
voir to catch any cutting 
compound, the fluid being 
piped to the main reservoir 
by means of suitable connec- 
tions. The head is massive 
and the lower half of the 
spindle box is cast integral. 
Cast semi-steel is used for 
the spindle, which is equip- 
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ped with a draw-in collet 
chuck. The spindle runs in 
white-metal bearings and is 
lubricated by means of large 
sight-feed oilers mounted on 
the top of the bearing caps. The thrust is taken at the 
rear bearing and a nut and locknut provide means for 
adjustment for end play. The chuck jaws are hardened 


FIG. 
Swing-over bed, 28 in.; 
carriage guide, 74 in. ; 


space required, 3 ft. by 8 ft 


spindle bearing, 124 x 14 in.; 
rri 4 area of carriage 
driving clutch pulley, 18 x 6 in.; 
6 in. ; 


BRYANT TYPE 6 FEF SHELL LATHE 

rear spindle bearing, 8 x 10 in.; width of 

309 sq.in.; length of carriage guide, 30 in.; 
ratio, 7:1; pitch of gearing, 4 in.; floor 

9000 Ib 


bearing, 
standard gearing 
approximate weight, 


and have a width of face of 4 in., and the drive is en- 
tirely controlled by a lever located within reach of the 
operator. The machines are regularly furnished with a 

















FIGS 
Fig. 2—Carriage of the Type 6 BT lathe for rough and finish turning projectile bands. 


2TO 4 


lathe for rough and finish turning projectile taper for casing Fig 


undercutting projectile for bands 


and ground and engage a ste ! rine which is hardened 
and attached to the end of the spindle. The jaws are op- 
erated by a 12-in. air cylinder attached to the rear end 
and controlled by a lever valve located within reach of the 
operator. The drive is by means of a 6-in. belt direct 





CARRIAGE CONSTRUCTION OF THE 








BRYANT SHELL LATHE FOR VARIOUS OPERATIONS 


Fig. 3—Carriage of the Type 6 TT 
i—Carriage of the Type 6 BG lathe for grooving, waving and 


complete set of gear guards to cover all gears, adjust- 
able sight-feed oil cups and air-chuck equipment. 

Fig. 1 gives a general view of the Type 6 FEF ma- 
chine, which is for finish-facing to weight and for 
grooving the base end of projectiles. The carriage is 
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provided with a four-station turret mounted on the 
cross-slide, an angular undercutting device being ar- 
ranged at one station of the turret for undercutting the 
sides of the base groove, while the three remaining sta- 
tions are used for roughing, finishing, and groove- 
gashing tools. The carriage slide is provided with power 
feed through a friction clutch mounted on the end 
of the feed screw. The carriages can also be supplied 
in combination with taper-turning devices if so desired. 

Fig. 2 gives a view of the carriage of the Type 6 BT 
machine, which is for rough and finish turning projec- 
tile bands. The cross-slide is provided with two form- 
cutter holders which travel under the work and are at 
sufficient angle to permit a proper shearing edge on the 
cutters. A double tool-trim slide is mounted at the 
front of the machine for trimming the sides of the 
bands. 

Fig. 3 shows the carriage of the Type 6 TT machine, 
which is for rough and finish turning the projectile 
taper for casing. The carriage is provided with front 
and rear tool blocks mounted on the cross-slide, the 
front tool being used for rough-forming while the rear 
tool slide carries an inverted single-point tool for finish- 
turning. . The rear tool slide is provided with power feed 
and an automatic stop. 

Fig. 4 shows the carriage of the Type 6 BG machine, 
which is for grooving, waving and undercutting pro- 
jectiles for bands. The carriage is provided with front 
and rear tool slides, the wave slide being mounted on the 
front of the machine and provided with a roller to en- 
gage the cam attached to the end of the spindle. The 
rear tool block carries an inverted tool for roughing the 
groove and is provided with suitable brackets for the 
attachment of the undercutting device at the top of 
the tool block. The wave slide can also be supplied with 
a positive actuating device if this construction is 
preferred. 


Adams “Short-Cut” Lathe 


Ogden R. Adams, 159-161 St. Paul St., Rochester, 
N. Y., is now marketing the “Short-Cut” lathe shown in 
the illustration. This is a single-purpose machine, be- 
ing designed to meet the demands for the rapid produc- 
tion of duplicate parts of short lengths and compara- 
tively small diameters. The machine is claimed to be 
particularly simple in design and equipped for flexi- 
bility and ease of operation as well as for maximum 
production. Centralized control is a feature and the 
machine is built on the unit-construction plan, each unit 
being built, assembled and tested before the final as- 
sembly. The headstock is of the all-geared type, pro- 
viding six changes of speed through one operating lever 
and a sliding clutch. The operating lever over the 
headstock gives two changes of speed at each location 
of the sliding clutch. The speeds vary from 23 to 374 
r.p.m., and are arranged in geometrical progression. 
An extreme movement of the operating lever applies a 
brake for quickly stopping the spindle. All gears are of 
drop-forged steel, with planed teeth, and run in a bath 
of oil for lubrication purposes. A lockbolt is provided 
at the front of the headstock which locks the spindle for 
the removal of faceplates or chucks. The bolt is so 
arranged that the spindle can only be locked at one posi- 
tion, it only being possible to engage the bolt with the 
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gears in a special position. The spindle is of crucible 
steel, forged, turned all over, ground to size and 
scraped to a bearing. It has a 1,,-in. hole through its 
entire length and can be fitted with draw-in chucks up 
to 2 in. in diameter. The nose of the spindle is 2 in. 
in diameter and bored for a Morse taper. The spindle 
bearings are phosphor bronze, tapered on the outside, 
and are lubricated by separate oilers, the bearings be- 
ing taken up by adjusting screws. located on each bear- 
ing. They are spaced 16) in. apart. The carriage is 
said to be heavy in construction, a trough surrounding 

















“SHORT-CUT” LATHE 

swing over carriage, 7 in.; swing be- 
tween centers, 19 in.; length of bed, 48 in.; width of belt, 2 in.; 
hole through spindle 1,, in. in diameter; maximum capacity of 
wire chuck, § in.; front bearing, 2 in. in diameter by 23 in. long; 
rear bearing, 1% in. in diameter by 2 in. long; spindle nose, 2 
in. in diameter, threaded 6 pitch and bored for No. 4 Morse 
taper; feeds, 0.007, 0.015 and 0.020 in. per spindle revolution 
without changing gears, three more changes being available by 
means of change gears; length of carriage, 18 in.; width of cross- 


ADAMS 
Swing over bed, 12} in.; 


slide, 7 in.; diameter of drive pulley. 9 in.; face of drive pulley, 
22 in.; speeds, with pulley running 200 r.p.m., six, 23 to 374 
r.p.m., arranged in geometrical progression; size of tool, § by 14 
in; tailstock spindle, 1} in. in diameter by 7 in. long; total 
bearing of tailstock spindle, 8] in.; net weight, 1300 Ib. 


it to carry off the lubricant. Wipers are provided for 
keeping the ways clean and a lock is located at the front 
for cross-feed work. The tailstock can be brought up 
to the headstock, allowing short work to be turned be- 
tween centers. Extras such as compound rest, taper 
attachment, four-sided tool block, connected front and 
rear tool blocks, facing attachment, pump and tank, 
draw-in chuck attachment, draw-in chuck and lever- 
operated draw-in chuck can be furnished if desired. 


Shortage of Adhesives in Germany 


According to Commerce Reports the Zeitschrift fiir 
angewandte Chemie states that raw bones are now being 
made into glue by treatment with sulphur dioxide, the 
fat being removed with benzine and the mass being 
boiled in water under pressure. German papers contain 
numerous advertisements for glue and other adhesives, 
it being frequently stated that they are required for 
army orders. It is understood also that animal glue is 
practically reserved for factories on military orders. 
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Washington, D. C., August 24, 1918—One of the odd- 
ities of censorship which crops out occasionally recently 
came to light. We have not been supposed to mention 
airplanes in any sort of detail and the exact meaning of 
De Haviland 4s is unknown to all except the elect. 
A recent issue of an aeronautic paper published full 
details of this machine copied, be it known, from a 
German technical paper from information secured from 
a captured plane. 

This is one of a number of similar cases, and some 
of the men engaged in technical matters for Government 
work assure me that they frequently get more detailed 
information in this way than from other sources. For- 
tunately for those who have to depend on the German 
papers for information the details are very carefully 
worked out. But it certainly seems odd to get our in- 
formation in this way when it must of necessity be 
somewhat late in getting into print. Isn’t it a case of 
censorship which prevents us getting information that 
is already available to the enemy? 


PREVENTING UNNECESSARY FINISH ON TOOLS 


One of the newer phases of the work of the War In- 
dustries Board is the attempt of the Small Tool Section 
to eliminate unnecessary finish, styles and sizes where 
possible. There are many possibilities along this line, but 
at the same time one is apt to be deceived as to the 
saving that can be effected, particularly in the way of 
finish. One proposition was to eliminate the polishing 
of the flutes in augers and bits, leaving them just as 
forged. This might be feasible and might also tend 
to prevent rusting, but there is the possibility of any 
roughness in the flute affecting the flow of chips away 
from the cutting edges. 

The question of the proper amount of finish to put on 
a machine is not easy of solution. The careful cleaning 
and finishing of machine castings seem to be a waste of 
time in many cases. And yet where parts run in oil it is 
necessary to sandblast the oil chambers and to be sure 
that all the dirt and dust is removed or the damage 
to wearing parts will soon be many times the cost of 
proper cleaning. 


WHAT Does IT REALLY SAVE? 


The piano finish which some machine builders use 
seems an unnecessary refinement, and we know that the 
machine is no more accurate on that account. But 
where a shop is equipped for such work the cost is not 
as much as might be imagined—a very few dollars, 
which means very little time—on a machine costing 
thousands of dollars. 
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Then too there is the psychological effect on the man 
(or woman in these days) who runs the machine. A 
rough, unfinished tool or machine does not receive good 
care and attention. A rough lathe-bed casting may turn 
out just as good work as one that is evenly painted, 
but it cannot be kept clean because waste will stick to 
the fins, and as a consequence cleaning is neglected as 
well as care to other more essential parts. 


Too MANY STYLES OF SAME TOOLS 


There is, however, an opportunity to eliminate many 
types of some of the smaller tools. Taking hand taps, for 
example, we find many ordered in sets of three. Yet 
few bottoming taps are ever used for the purpose for 
which they were intended, the general custom being to 
grind them into plug taps, which are extensively used. 

The elimination of odd sizes from regular stock, just 
as the pneumatic-tire people are planning to do, will 
be a big help both now and in the future. It will reduce 
manufacturing costs, lessen the capital and material 
tied up in jobbers’ stocks all over the country and benefit © 
in many ways. The different bureaus of the Navy are 
codéperating in this work and more is likely to be 
heard of it. 

CUTTING OUT THE DEALER 


Some of the departments of the Government, par 
ticularly the Navy, are attempting to eliminate the 
middleman in the person of the machinery dealer. In 
common with most questions this has at least two sides 
and it must also be remembered that there are dealers 
and—dealers. Some may deserve elimination or worse, 
but on the other hand the dealer of high standing is of 
great service to beth the manufacturer and the country. 

When the Government department knows exactly what 
it wants in the way of a machine the dealer is an un- 
necessary link and represents an expense which can 
well be cut out. But there are many instances where 
the well-established dealer is of great service. He is 
far more than a mere seller of machinery and is in real- 
ity more of a consulting engineer. In the extension of 
the Liberty motor program, for example, some of the 
best known dealers have been of great assistance in 
laying out the machine-tool equipment and in aiding 
to secure it. In other cases the dealers have acted as 
a sort of fairy godmother to new industries, nursing 
some along by giving greater credit than the average 
builder of machines can. 

Without a few well-organized and well-balanced sales 
agencies, as represented by some of the dealers, manu- 
facturers would have to establish much larger selling 
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organizations of their own. While this might be done 
by the larger manufacturers, the small builders of ma- 
chinery would be unable to do it and their customers 
would be at disadvantage. 

At the present time many dealers could probably 
make money, or rather save money, by shutting up shop 
and waiting till conditions return to normal. But they 
would lose their organizations, and unless they are to be 
permanently eliminated they must be permitted to exist 
with as little disturbance as possible. It is always 
well to look at as many sides of a question as possible 
before deciding to wipe out existing institutions. 


AIRPLANE-MOTOR PROBLEMS 


Although we are coming along fairly well on airplane- 
motor production there are still several problems on 
which the inventors of this country can well exercise 
their ingenuity. For despite some of the glowing news- 
paper accounts perfection has not yet been reached. 

One of these problems was recently pointed out by Dr. 
W. F. Durand, chairman of the National Advisory Com- 
mission of Aeronautics, in an address in London. This 
is the present loss of power and decrease in fuel econ- 
omy at high altitudes. 

At 15,000 ft., for example, the engine gets approx- 
imately 60 per cent. of its normal supply of air and 
consequently burns but 60 per cent. of the fuel which 
goes to the cylinder. This decreases the power and speed 
in about the same proportion, for while the air re- 
sistance is also reduced, the weight of the machine is 
not materially affected, and the fuel consumption per 
horsepower goes up. 

There are two methods of overcoming this difficulty. 
The first is to build the engine to suit the particular high 
altitude at which it will supposedly be used, which would 
make it too large for low altitudes and introduce other 
difficulties; the other and more feasible method is to 
control the carburetion by some supplementary device 
which will maintain the air volume and pressure in the 
cylinders. This, of course, adds complications, but ex- 
periments so far conducted give promise of good results. 
Aneroid control is also being experimented with. 

There are probably other methods of securing the 
desired results, and it is with the hope of stimulating 
further research and experiment by thousands of en- 
gineers that this is published. We are going to be 
supreme in the air some of these days, and every motor 
improvement will tend to make this supremacy more 
effective. The more the active brains of the country get 
to work on these problems the sooner we shall find the 
best solution for them. 


Keeping Track of Registered Men 


By CHARLES F. Youre 


A great deal has been said and written about an 
equitable method of keeping skilled workmen at the 
right jobs as well as keeping other workmen in essential 
industries. The system here described has been de- 
vised with the idea of maintaining an accurate record 
of the movements of employees in order that vacations 
taken by men who like to lay off one or two days a week, 
or perhaps several weeks between jobs, may be elim- 
inated, or at least acquainting the draft boards where 
these men are registered of their actions. 
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The three forms tell the story—a simple, effective 
and concise method of knowing what the workers in 
essential industries are doing with their time. 

Below is a dismissal card. This form of card should 
be in the hands of all employers. When a man leaves 





EMPLOYEE'S RECORD CARD 
[Color Green] 


. .Address Age.... 





| 
Date of | Date Service 
Ended 


Class 
Address of Work | Employment 


Firm Name 





This space reserved for memorandum by board 





their employ they are to fill out this card and mail 
it to the draft board, where it is filed under the heading 
of Unemployed. When the man for whom the card 
was issued enters another shop, the new employer will 
fill out an employment card and mail it to the draft 
board. This will constitute notice to the board that the 
man has again entered employment. If there is too long 





DISMISSAL CARD 
[Color Blue] 


Date 
Employee's name 
Age 
Class of work 


Address 

Time of service 
Was employee especially skilled in any particular line of work? 
If so, what? 

Average hours per week 
Per centage of time absent, avoidable on employee's part 
Cause of leaving or dismissal 

Remarks 


Firm's name 


Average wages per week 


Address 





a time between the dates of the two cards the board 
will know just how many days the man has been out of 
work, and if too long it may reprimand him or look 
into the matter. 

The other card is an employee’s card. When he leaves 
one shop they fill out line No. 1. If he quits his second 





EMPLOYMENT CARD 
[Color Pink] 


Date 
Employee's name 
Address 
Class of work 
Average hours per week 
Average wages per week 
Former employers 
Reasons for leaving 
Remarks 


Firm name 


Address 





position line No. 2 is filled out, and so on until the fifth 
time he quits. In this instance the fifth employer 
whose shop he is leaving will mail the card to the draft 
board, indicating to them that the man has had five jobs 
during so many days, indicated on the card, and the 
board may call the man to see why he changes jobs so 
often. 

With this method the draft board will know which of 
their men are steady workers, which are out of work, 
which move around frequently, and where each man is 
employed. 
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Women in Industry 
By ENTROPY 


If woman wishes to invade the sacred precincts of 
man even into machine shops she undoubtedly will, 
in spite of all that may be said or done to persuade 
or legislate her out of her intention. 

To judge by the avidity with which women are 
entering various other occupations which we would 
have objected to a few years ago she is quite likely 
to become a real factor in the production of machinery. 
This brings before us two phases of the question— 
one mechanical, the other financial. Can a woman 
become a mechanic? and will her advent into the busi- 
ness upset her own and others’ financial affairs? The 
machinist’s trade has always been surrounded with 
mystery. It takes years to learn it, and it is a fond 
saying that no one ever learned it all, which last is 
a fairly safe thing to say of most other vocations. 
The old process of learning the trade consisted in 
sweeping the shop and shoveling sidewalks for three 
years or a little more and a year or less of working 
at one machine or ‘another, some filing, chipping and 
scraping and a little erecting. It is only recently and 
under the stress of necessity that we have discovered 
that machine work can be subdivided and that a man 
might be unable to cut a triple thread of 2}-in. lead 
and yet be able to knock out thirty or forty dollars a 
week on piecework running a single-operation machine. 
Of course we do not even now think that he earns it, 
but we cannot get a real machinist that will accom- 
plish half as much, so we pay it grudgingly. 


THE Two FUNCTIONS 


What this has shown us, if we are willing to see, 
is that there are two distinct parts to the machinist’s 
work—one production, which can be done by men who 
do not reason things out for themselves, and the other 
more of an engineering nature, which must be reasoned 
out by men who are not too wedded to precedent. 

The first of these two functions may be performed 
by anyone whose attitude toward work is such that 
he will accept orders and carry them out blindly and 
be contented; that is, it requires the kind of men 
who work for money only. Therefore if we deliberately 
organize our shops on this basis we reduce them to 
an absolute money basis. Under such an organiza- 
tion women can be employed on any work that is 
within their strength. This is a rather common ex- 
pression intended to convey the idea that women are 
essentially weaker physically. So far as is known posi- 
tively this is not proved. To be sure the athletic rec- 
ords of women are lower than those of men; but a 
very much smaller proportion of women participate in 
athletic games, and they come mostly from families 
in which they have been coddled and petted for gen- 
erations. Compare the work of a washerwoman with 
that of a molder and the distinction vanishes. Take a 
man whose father and grandfather before him stooped 
over ill-lighted desks and he will compare with women 
whose ancestors have been petted and wined. 

Women can do any work that men ought to do. We 
instinctively shudder at the idea of putting women at 
work which brings them in contact with disagreeable 
working conditions. Our shuddering is purely senti- 
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mental. We will stop shuddering before the war is 
over unless it collapses pretty soon. Sentiment cannot 
stop us from winning the war. But after the war, is 
there any reason why a man should work in any place 
that is not fit for a woman to work in? The type of 
woman who comes within the specifications just given 
is probably neither better nor worse than the man of 
corresponding type. If at times it seems as though 
women made better workers it is because foremen have 
more patience with them because of their sex or else 
because they themselves are more tactful in asking for 
clearer instructions. Men in this class seldom ask 
for explanations of things they do not understand. 
Experience has taught them that they will get little 
satisfaction in most cases. For generations women 
have had to get their livelihood by appealing to men 
to give it to them, and they have learned the trade 
well. 
THE TECHNICAL SIDE 


There is almost no experience to guide us in deter- 
mining whether women will take men’s places in the 
more technical side of deciding how work shall be 
done and the steps which the operatives shall take. 
It goes without saying that no woman can be any 
more unfit for such work than some men; but the 
reverse is yet to be determined. Inasmuch as me- 
chanical ability is quite apt to go with mathematical 
ability, and the latter is relatively scarcer among 
women than men, it is likely that we will see some 
women mechanical engineers, but not many. 

The financial side of this matter is a pressing one. 
Shall women receive the same pay for the same work 
as men? If they do, shall their sisters who are now 
working in industries from which they have driven 
men by underbidding them have their pay increased to 
the same extent? The first question appears to admit 
of only one answer until the second is asked. The 
answer of course is that women have brought upon 
themselves a condition from which they are likely to 
suffer for some time. It is probable that, regardless 
of what is equitable, there will be a gradual adjust- 
ment of wages in the occupations which are considered 
women’s field, and that in the meantime those who go 
into competition with men will not always get equal 
pay for equal work. This will be brought about not 
by mingling men and women on the same job, but 
by feminizing certain jobs and establishing a new 
piece or hourly rate made to cover the condition which 
usually develops wherein women usually demand more 
porterage, more machine fixing and more privileges 
than are accorded to men. Where men and women 
work shoulder to shoulder doing the same work in 
the same way the same wage will probably be paid. 


QUESTION OF OVERSUPPLY 


There is another phase of this matter which with 
some is a cause for apprehension. If there is an over- 
supply of labor its price drops like a shot. Just at 
present it is hard to imagine that there will ever be 
another oversupply—just as hard as it is to remember 
that we had cold weather last winter. While the war 
lasts there is little chance that women can be trained 
fast enough to produce this oversupply; but when it 


(Continued on page 410c) 
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Condensed-Clipping Index of Equipment 
Clip, paste on 3 x 5-in. cards and file as desired 


Grinding Machine, Roll 


Crane, Portable Shop 
‘ity Detroit Tool Co., 1487 St. Antoine St., Detroit, Mich. 


Fox Bros. & Co., 126-130 Lafayette St., New York ¢ 
American Machinist Aug. 1, 1918 American Machinist,” Aug. 1, 1918 








me Will grind cylindrical pieces from 
: ilete s sists ur s : Cy 
; oe ~ oy a. co AB OW « } to 1 in. in diameter that are straight 
are mounted on « ast-iron wheels A and have no larger portions than the 
flat treads, eccentric bearing be- part to be ground. The piece is 
provided so that the wheels may ground by placing it in a guide block 
raised from the floor when heavy along which it is slid until it comes 
loads are being placed. Working ca- -' oo with = + ge 
pacity, 60 tons; minimum distance of wnhicn time it starts to rotate. ’ e 
cross-girder from floor, 2 ft. 8 in.; wheel is trved slightly conical, and 
maximum distance of cross-girder from the moment the work touches it the 
floor, 6 ft. 3 in.; extreme width of former starts to rotate although at a 
base. 6 ft.;: extreme depth of base, 5 comparatively slow speed. The great 
ft. 6 in.; ‘extreme height at top of advantage of the machine is that work 
spur gear, 7 ft.; net weight, 8000 Ib may be handled which does not have 
: : : ; centers. 




















Adjustable Saw, Tire, “Economy” No. 600 


Plate Cutter, “Jiffy” 
and Foundry Co. Br falo, 


The Koch & Sandidge Co., 19 South Wells St., Chicago, Ill W. Robertson Machine 
“American Machinist,”” Aug. 1, 1918 ‘American Machinist.” Aue 1 1918 





For cutting holes from 1} to 

6 in. in diameter in metal plate, For cutting the steel rims of 
the standard knives furnished heavy truck tires after they are 
cutting through plate up to *% so worn as to be of no further 
in. thick. Special knives can be use, it being impossible to re- 
furnished for plates up to 4 in move these rims by means of a 
thick. Will cut holes in mate- - press with which they are put 
rials such as slate, marble, fiber, in place Length of blades 
ete., up to 1 in. thick. The two used, 12 to 24 in.; capacity in 
knives are adjustable and feed : frame, 8 x 17 in.; capacity of 
pressure is obtained by means wheel, 17 x 40 in.:; net weight, 
of a heavy spring, the tension 490 lb.: floor space, 36 x 66 in.; 
of which is controlled by the height to blade when cut is com- 
adjustable hand nut at the top plete, 404 in.; height over all, 
The device is fastened in place a 55 in.;: shipping weight, crated, 
by means of a nut on the under 675 Ib. 























side of the plate, but in case this is not convenient the piiot hok 
can be tapped and the bolt screwed directly into it 


Grinding Machine, Rotary Surface 16-In. 
Persons-Arter Co., Worcester, Mass. 
‘Americay Machinist,” Aug 


Shell-Sawing Fixture 
W. Robertson Machine and Foundry Co., Buffalo, 
American Machinist,” Aug. 1, 1918 





For cutting 6-in. shell length- 
wise through the center, an op- 
eration which is performed on . 
a certain number of shells dur- . e- ‘ ‘ 74 in. : swine 

j j " Capacity, up to 1 in. ; swing 
ing the inspection operation. The . with eat exten pt Fd ag 21 
fixture consists of a holder with |in.: swing with dry-grinding 
taper jaws entering the flange equipment 24 in.: rectangular 
of the shell on the large end work accommodated up to 8 x 
and with clamps on the small ‘ 7 16 in.: vertical capacity with 
sheit ae ee ay gh : = grinding wheel of full diameter, 
rather lan close it while - 10 in.: length of stroke, 4 in. 
the cut is being made The —s to maximum ; diameter of wheel 
shell is elevated at the rear dur- spindle, 2% in 
ing the cutting, which allows the = re ; 
blade to be working in thin sec- 
tions at all times, thereby re- 























lieving the teeth from choking 


Drilling Machine, High-Speed Sensitive Radial 
Dauber-Kratsch Co., Oshkosh, Wis 
“American Machinist,” Aug. 1, 1918 


Lathe, 42-In. Turning 
Elvria Machine Co E!lvria. Ohio 





Spindle speed, 250 to 12,000 r.p.m.; 
capacity, up to j-in. high-speed drills; 
drills to center of 72-in. circle; work- 
ing surface of table, 20 x 33 in 
working surface of table side, 5 x 
in.; vertical movement of table, 

American Machinist,” Aug. 1, 1918 in.; vertical movement of spindle, § 

Capacity between centers with 30-ft. bed, 20 ft.; swing over | im.; traverse of head on arm, 34 eB. > 
shears, 42 in.; swing over carriage, 30 in.; capacity of steady- ; ‘@per hole | in spindle, Morse No. 2; 
rest, 24 in.; motor, . variable-speed, 32 hp., 300 to 1200 r.p.m weight, 1825 Ib. 
ratio of motor to spindle, 70 to 1; spindle speeds, 4 to 17 r.p.m.; 
front spindle bearing, 12 to 16 in.; rear spindle bearing, 8 to 12 
in.; diameter of hole through spindle, 23 in.; taper center in 




















spindle, Morse No. 7; diameter of tailstock spindle, 6 in. ; travel of 
tailstock spindle, 18 in.; size of tool, 14 x 297 in.; shipping weight, 
with 30 ft. bed, 49,000 Ib.: weight per 2 ft. of bed, 1000 Ib. 


Patent Applied For 
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stops there is of course a grave danger that they may 
see fit to stay in what seem to us now to be men’s occu- 
pations and leave to men the opportunity to get jobs as 
domestic servants and other occupations which have 
been regarded as women’s work. Such readjustments 
may decrease the wages in shops and increase them in 
households. The limiting price in both places is fixed 
by the necessity for the work; that is, people will 
pay high prices for necessities and luxuries but will 
not pay more than they have been accustomed to for 
the large number of things which lie between the two. 
For example, if we wish to go to Coney Island we 
will stay home if the fare is raised, but if it is a 
honeymoon trip to Niagara we will pay any price that 
railroads or hotels may charge. Likewise we will pay 
whatever may be necessary for a loaf of bread, re- 
gardless of our sentiments; we cannot pull off a hunger 
strike of any magnitude. 


FIXING OF WAGES 


So far as women work their way into the production 
of luxuries and necessities they will tend to help estab- 
lish prices and fix their own wage rate. The other 
and intermediate manufacturers will have to pay about 
the same rates or go out of business. If on the other 
hand women gravitate more into the manufacture of 
things that are neither necessities nor luxuries they 
do not fix wages. This has been true to a consider- 
able extent. Women have made paper goods, envelopes, 
boxes, etc., which were desirable but not absolutely 
necessary; valentines which are not luxuries and cer- 
tainly not necessary; the medium-priced textile and 
leather goods. They have not cut a large figure in 
food production, fuel, building materials or the many 
things which we must have in order to exist in our 
climate. 

While it is generally understood that on the aver- 
age women stay a shorter time in industry than men 
they are inclined to stay longer on individual jobs. 
The labor turnover is smaller. This leads many em- 
-ployers into training them for jobs that require a good 
deal of dexterity on the ground that as they stay longer 
on the average, their employers can afford to pay them 
more in the way of teaching them a trade or a part 
of one. The individual manufacturer can, but his in- 
dustry as a whole cannot. We are apt to overlook the 
fact that in the present unrest of labor all these men 
who are running from one job to another are picking 
up some experience on each job that is worth something 
to them, and while it is an expensive way to teach, from 
the employer’s point of view, it has its value to that 
industry as a whole. 

The introduction of women into any industry will 
probably have a good effect so long as only the rizht 
type of woman is hired. The tremendous influence 
of a good woman for good and of a bad woman for 
evil must be recognized and steps taken to see that 
none but the highest standard is maintained. This 
costs money, but any lowering of standards costs more. 
There is little present danger that girls brought into 
the shops now will go wrong from any lack of money 
for support, and if they do it will be because of the 
example of those who should have been weeded out 
at the beginning. 


Stay on the job—We have got to win the war 
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A Fixture for Grinding 
By A. H. GERHARDT 


The fixture shown in the drawing is designed for 
quantity production of small castings required to be fin- 
ished on a disk grinding machine. The table should 
be fitted with a lever feed, allowing the fixture to be 
clamped to table. The fixture holds the part to be fin- 
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GRINDING FIXTURE 
ished very firmly, and requires a minimum of time fcr 
changing. 

Referring to the drawing, the casting A to be finished 
is placed against the locating stops B, between the jaws 
C. Turning the hand nut to the right draws back 
the shaft and cam D, which forces the jaws both inward 
and together on opposite sides of the work, that is, the 
work is pinched, and at the same time drawn firmly 
against the backstop. By changing the shape of the 
jaws, the fixture can be made to hold irregular work. 


Eliminating Breakage of Bolts on 
High-Speed Machinery 
By FRANK LAFFERTY 


After experiencing a great deal of trouble with the 
breakage of wedge bolts on the crankshaft and cross- 
head bearings of a high-speed air compressor, I elim- 
inated it by the use of a copper washer about 0.012 in. 
thick under the head of the bolt. I believe this simple 
device will be equally effective on engine work or any 
other place where bolts are subjected to jar and 
vibration. 
~ Where a nut is used there should be a copper washer 
under the nut as wel! as under the head of the bolt. 


. a 

Tired? 
The poster supplement sent out with this issue is for 
Paste it up where you can see it when you 
It will make you good for hours 


you to use. 
get that tired feeling. 
more when you think vou are “all in.” 
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Condensed-Clipping Index of Equipment 





Milfing Machine No. 2 


Cleveland Milling Machine Co., 18511-17 


Ohio 


American Machinist,’ 








All working parts inside the 


Clip, paste on 3 x 5-in. cards and file as desired 








column are automatically lu- 
bricated and bearings may be 
adjusted from the outside The 
dovetail knee slide extends up- 
ward to the overarm in order 
to provide ample surface for 
clamping attachments in place 
A square overarm is used, which 
is claimed to provide positiv« 
alignment of the arbors and 
maximum rigidity of the arm 
pendants Drive, constant 
speed; column, one piece with 
base; overarm, square; charges 
of feed and speed, 16 in geo- 
metrical progression and _ ob- 
tained through sliding gars 
bearings bronze lubrication 














automatic 





ress, Open Back Inelinable No. 5 
Sterling Ave., Elkhart, Ind 


American Machinist,” 


Weight complete, 4200 Ib.; weight 
of flywheel, 775 lb.; size of flywheel, 
36 x 6 in.; speed of flywheel, 100 


r.p.m.; round opening in bed, 14 in 


in diameter; oblong opening in bed, 
10 x 14 in.; opening through back, 14 
in.; depth of throat, 9 in.; die space 
on top of bolster plate, with stroke 


7 


down, adjustment up, 7 in.; distance 
from bed to gibs, 12 in.; standard 
stroke, 3 in.; maximum stroke fur- 


nished on special order, 44 in.: ad- 
justment of slides, 3 in.: thickness of 
bolster plate, 2} in.; square hole in 


slide for punch-holder shanks, 24 in 


floor space 44 x 46 in.; bolster plate, 
174 in. front to back and 29 in. from 


side to side face of slide oh 


square 


in 


Tube and Rod Cutting Machine, Automatic 
Hallden Machine Co., 27 Benedict St., 

bury, Conn 
“American Machinist 


The tube or rod being operated upon 
is fed to the saw. The feed mecha- 
nism consists of a reciprocating rack 
with one end connected to an eccen- 
tric and the other end meshing with 
a gear connected to a one-way clutch 
On the downward stroke the feed rolls 
are stationary and the saw table is 
raised upward by a cam connected 
directly to the driving shaft of the 
feeding mechanism The eccentric can 
be adjusted to give any desired length 
of stroke to the rack so that the ma- 
chine will cut the desired lengths. Is 
self-contained and SKF ball bearings 
are used The electric motor is of 1 
or 2 hp. depending upon the work 
and the weight is 700 Ib 


Boring. Machine, Horizontal 
Lambert Machine and Engineering 


“American Machinist,” Aug. 


Diameter of bar, 3 in.; taper 
of bar, Morse No. 5; longitu- 


The Loshbough+Jordan Tool and Machine 











































dinal travel of bar, 24 in.; ver- 
tical travel of head with vernier 
reading, 22 in.; vertical travel 
of head with dial reading, 30 
in.: maximum distance from 
spindle to top of table, 30 in 

minimum distance from spindle 
to top of table, 4 in.; size of 
table, 20 x 48 in.: cross-feed of 
table with automatic stop, 38 
in.: longitudinal travel of table 














on bed with power, 52 in 
maximum distance from _ face- 
plate to outer support, 72 in.; 


size of driving pulley, 14 x 4 in.; speed 
r.p.m.; number of spindle speeds, twelve 
of feeds available in either direction, 

per spindle revolution; approximate weight 





Patent Applied For 


Saw, Swing “Reliance” 


Reno-Kaetker Electric Co., 41 Main 


“American Machinist,” 





A new motor-driven swing saw 


heavier construction than like machines for- 
merly manufactured by this company, being 
particularly adapted for heavy work 
as is encountered in shipyards and 


places It is said to be equipped 
heavy saw frame and extra large 
and uses saw blades from 36 to 

diameter: The motor is 10 hp 






Compound, Anti-Scale for High-Speed-Steel 


Coats Machinery Co., Land Title 





“American Machinist,” 


For the protection of high-speed-steel 
ing process The material is claimed to 
the steel than to shut out the oxygen 
furnace, thus providing a method of turning out 
speed-steel tools of good appearance with sharp cutting edges and 
free from surface defects, such as scale, pits, etc 
is a thick cream-colored paste which clings to the surface of the 
metal during the heating, but is removed by the quenching bath 


The tool to be hardened is heated 
plunged into the paste and stirred 
tool is withdrawn and heated to its 
quenched in the usual manner 









Turret Tailstock 


Jones Superior Machine Co., 1258-72 


cago, Ill 
“American Machinist,” 


Intended for use where lathe 
work is being handled that re- 
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tools during the harden- 


The compound 














quires a number of operations 
which can be performed at one 
chucking The turret is ro- 
tated by hand, but is auto- 
matically indexed. The bar that 
“arries the turret head operates 
on the center line of the lathe 
The turret head is of cast iron 
and is bored with five holes left 
slightly smaller than required, 
it being intended that these shall 
be bored out to size after th: 
device is in place. The slide is 
of machine steel, 4 in. in diame- 
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ter. the rack being fastened to 
the under surface 


Grinding Machine, Universal 
Warren F. Fraser Co., Westboro, 
‘American Machinist,” 


Made in four sizes, 19 x 30, 12 x 
30. 10 x 42 and 12 x 42 in. Equip- 
ped with 12 changes of table speed 
from 12 to 235 in. per min. and 12 
work rotation speeds from 14 to 27 
r.p.m., through the medium of a 
quick-change gear box which is in- 
corporated in the machine Three 
wheel speeds are provided and the 
countershaft runs on roller bearings 
Is equipped with the Fraser auto- 
matic reversing movement This 
movement gives a slow traverse to 
the table at the end of the stroke 
and brings the table to rest before 
the clutch is shifted to drive in the 
reverse direction. 
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Personals 





Obituary 











L. E. Fietcher is now master mechanic 
jf 9 Santa Fé R.R., with office at Rayton, 


J. BR. Harrison is now avertising and 
sales;manager of the Parrett Tractor Co., 
Chicago, Ill. Mr. Harrison was formerly 
advertising manager of the Chalmers Co. 


C. A. Kothe is now master mechanic of 
the Erie R.R., with offices at Brier Hills, 
Youngstown, Ohio. He held a similar posi- 
tion ‘with the same road at Port Jervis, 


aN. . 


Frank L. Wuel, who has been connected 
with many new developments in automotive 
ignition, starting and lighting systems, is 
now sales engineer of the Renny Electric 
Co., of Detroit, Mich. 


J. E. Mechling, formerly master mechanic 
of the Pennsylvania Lines West at Terre 
Haute, Ind., has been made superintendent 
of motive power of the St. Louis system, 
with office at Terre Haute. 


William Wieand of Weatherby, Penn., has 
been made assistant to the general man- 
ager of the Weatherby Foundry and Ma- 
chine Co. Frank T. Hoffman has been ap- 
pointed general foreman of the plant. 


Cc. H. Bilty, until recent! mechanical 
engineer of the Pennsylvania Western lines, 
Southern system, with office at Pittsburgh, 
Penn., has been made division engineer of 
the Northwest system, with office at Fort 
Wayne, Ind. 


M. R. Carson, formerly manager of the 
Ideal Die and Tool Co. of Beaver Falls, 
Penn., 21d more recently connected with 
the General Electric Co., Schenectady, N. 
Y., has become associated with the Dwind 
Machinery Co., Philadelphia, Penn. 


C. E. Drayer of Cieveland, Ohio, has been 
elected secretary of the American Associa- 
tion of Engineers, with headquarters at 29 
South La. Salle St., Chicago, Ill. Mr. 
Drayer has been actively engaged in engi- 
neering-society work for the past eight 
years. 


C. A. Wheeler has been appointed master 
mechanic of the Quebec division of the 
Canadian Pacific R.R., with an office at 
Montreal, Que., succeeding John Burns, 
promoted. J. 8S. Allen has been a inted 
master mechanic to succeed Mr. eeler 
and will have an office at Sunbury, Ark. 


R. W. Anderson, until a short time ago 
division master mechanic of the Chicago, 
Milwaukee & St. Paul R.R. at Niles City. 
Mont., has been appointed assistant super- 
intendent of motive power of the middle 
district of the same road, with headquarters 
at the Milwaukee shops, Milwaukee, Wis., 
succeeding A. W. Lucas, who has been ap- 
pointed shop superintendent. 


A._ J. Vogler, who was general foreman 
of the passenger terminal of the Chicago, 
Milwaukee & St. Paul, R.R. at Western 
Ave., Chicage, Ill., has been made master 
mechanic of the Sioux City & Dakota 
division. of the same road, with office at 
Sioux City, Iowa. George P. Kempf has 
been appointed engineer of tests, with office 
at Milwaukee, Wis., succeeding K. Fox. who 
has been appointed mechanical engineer, 
with headquarters at Chicago, III. 


R. T. Hodgkins, who was at the head of 
the sales organization of the hoisting ma- 
chinery department of the Yale & Towne 
Manufacturing Co. of New York for a 
number of years, and for the past four 
vears general sales manager of the Stude- 
baker Co ration, has been appointed 
general sales maneger of the Cleveland 
Tractor Co., Cleveland, Ohio. Mr. Hodg- 
kins succeeds W. J. Urquhart, who has re- 
tired from business. 





Business Items 











The Bowling Green Die and Tool Co., 
Bowling Green, Ohio, is the name of a new 
organization incorporated in July to manu- 
facture dies, tools, jigs, fixtures and special 
machinery. The capital is $25,000, the in- 
corporators being Clyde V. Urschel, P. M. 
Davidson, Fred W. Uhlman, L..D. Mercer, 
Harry Barron, H. J.. Rudolph and R. LIL. 
Swartz. At a recent meeting of the stock- 
holders Clyde V. Urschel was elected ee 
dent; W. M. Gray vice president; Philo S 
Haukey secretary and treasurer and R. L. 
Swartz general manager. 


Capt. Edward H. Phillips, Co. E, 104th 
Infantry, an employee of the L. S. Starrett 
Co. of Athol, Mass., was killed in action 
in France on July 25. He was a sergeant 
wher. *':e company was formed and was 
rapidiy promoted to second lieutenant, first 
lieutenant and captain. Last spring Cap- 
tain Phillips received the Croix de Guerre 
from the French government. 





New Publications 











Factory Management—Six volumes, _il- 
lustrated; 6 x 9 in. pages. Indexed 
and bound in Karatol. Vol. 1, Prin- 
ciples of Industrial Organization, by 
Dexter S. Kimball, 272 pages, 19 illus- 
trations. Vol. 2, Factory Organization 
and Administration, by Hugo Diemer, 
378 pages, 174 illustrations. Vol. 3, 
Purchasing, by C. S. Rindsfoos, 165 
pages, numerous illustrations. Vol. 4, 
Manufacturing Costs and Accounts, by 
A. Hamilton Church, 452 pages, 139 
illustrations and three folding charts. 
Vol. 5, Engineering of Shops and Fac- 
tories, by Henry Grattan Tyrrell. 
399 pages, 175 illustrations. Vol. 6, 
Engineering of Power Plants, by Rob- 
ert H. Fernald and George Orrok, 586 
pages, 309 illustrations. Published by 
the McGraw-Hill Book Co., 239 West 
39th St., New York. Price per set, $20. 


In putting out this set of books on fac- 
tory management the idea has been to 
gather together into a convenient home- 
study set a number of books on the various 
phases of factory management written by 
prominent expert men in _ the various 
lines which are taken up. While the books 
are not new they have all been published 
in the last few years and are thoroughly 
up to date. 

Principles of Industrial Organization, by 
Dexter S. Kimball, is comprehensive and 
clear. It analyzes principles and outlines 
tendencies The author advocates no 
special system of management, but shows 
the best of the various systems and 
methods by presenting their principles with 
a careful weighing of advantages and dis- 
advantages. The book is the outgrowth of 
a series of lectures given by the author 
to the senior students at Sibley College, 
Cornell University, and while intended 
primarily for the needs of the young en- 
gineer, its field of usefulness is consider- 
ably wider. This volume serves as an in- 
troduction to the course on account of its 
outlining the basis on which scientific fac- 
tory management rests. 

Factory Organization and Administra- 
tion, by Hugo Diemer, has been through 
a number of editions and has been rewrit- 
ten and enlarged since it was first pub- 
lished. The book shows the best practice 
in both organization and in administra- 
tion. The author shows first the basic prin- 
ciples, but goes on later to practical 
examples of successful systems. Much 
space is devoted to the description of 
methods, systems and devices and a large 
number of forms for various branches of 
factory work are shown. A large amount 
of material has been added since the first 
edition was published. A particularly valu- 
able feature of the book is the bibliography 
of works management contained in the last 
chapter. 

Purchasing, by C. S. Rindfoos, gives sug- 
gestions and methods for securing desired 
articles at the lowest price and with prompt 
delivery, and also includes a discussion of 
the legal aspect of purchasing. The value 
of this volume is shown by the fact that 
it has gone through numerous editions. A 
useful and important feature of the book 
is the summary given at the end of each 
chapter presenting a brief résumé of the 
important discussions and conclusions. All 
chapters of the book except the last are 
devoted entirely to the rier of the 
subject,. while the last chapter is devoted 
to forms of various kinds including blank 
forms for contracts and other such ma- 
terial. The book contains much valuable 
information and many helpful hints. 

Manufacturing Costs and Accounts by A. 
Hamilton Church, is more than a_ mere 
treatise on the theory of costs, as it aims 
to explain the fundamental theory of ac- 
counting by which the facts of cost are 
accounted and interpreted. The book also 
aims to show the cost accountant the rela- 
tion of hic work to the general account and 
to furnish students an introduction to the 
basic principles on which all manufacturing 
accountings must rest. The book is di- 
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vided into three main parts, namely, gen- 
eral outline of manufacturing accounts, 
cost accounting and factory reports and re- 
turns. Among other things this. volume 
tells how to make the proper distribution 
of costs, how to charge up spoiled work, 
how to tell which machines are the most 
productive, how to credit supervision 
charges, etc. 

Engineering of ——- and Factories, by 
Henry Gratten Tyrrell, takes up various 
questions in regard to the construction and 
equipment of factories. The author has 
gathered a very large amount of valuable 
information dealing with this subject. He 
begins with a consideration of the relation 
between the construction engineer and the 
owner of a manufacturing plant, discusses 
the practices influencing the selection of 
the site and then passes to a consideration 
of types of buildings and detail engineer- 
ing features, such as drainage, water sup- 
ply, transportation facilities and other like 
subjects. 

Such subjects as factory heating, air- 
washing systems, lighting and fire protec- 
tion are taken up at considerable length. 

Engineering of Power Plants, by Robert 
H. Fernald and George A. Orrok, is @ 
treatment of such features of power-plant 
operation and equipment as the factory 
manager should be familiar with. This 
book brings together in a convenient form 
the notes that have served Professor Fer- 
nald in his professional work, together with 
the practical knowledge of Mr. Orrok who 
was for years the mechanical engineer 
of the New York Edison Co. and also a 
well-known consulting engineer. This 
method oz treatment not only presents the 
subjects that should be taught but also 
te a great deal of data taken from a 
ong and successful practice. The material 
and data are presented in a simple and 
easily understood manner and there is very 
little mathematics to trouble a person who 
is not familiar with this subject. 





Forthcoming Meetings 








American Foundrymen’s Association and 
the American Institute of Metals will hold 
a joint convention in Milwaukee, Wis., Oct. 
7-12. In connection with these meetings 
there will be an exhibition of foundry 
equipment, machine tools and accessories. 


American Gear Manufacturers’ Associa- 
tion will hold its semi-annual ~~ at 
the Onondaga Hotel, Syracuse, N. Y., Sept 
19, 20 and 21. 


American Society of Mechanical Engi- 
neers. Monthly meeting second Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St.. New York City. 


Boston Branch National Metal Trades’ 
Association. Monthly meeting on_ first 
Wednesday of each month. Young’s Hotel. 
Ponald H. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass. 


Engineers’ Society of Western Pennsyl- 
vania. Monthly meeting, third Tuesday ; 
section meeting, first Tuesday. Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn 


New England Foundrymen's Association. 
Regular meeting, second Wednesday of 
each month. Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 

Philadelphia Foundrymen’s Association. 
Meetings first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45, North 
Philadelphia, Penn. 

Providence Engineering Society. Month- 
ly meeting fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. + 

Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. O. 
L. Angevine, Jr., secretary, 857 Genesee St, 
Rochester, N. Y. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Saetur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Technical League of America. Regular 
meeting, second Friday of each month. 
Oscar S. Teale, seeretary, 240..Broadway, 
New York City. 

Traveling Engineers’ Association will 
hold its twenty-sixth annual convention in 
Chicago, IIL, on Sept. 10, 1918. W. O. 
Thompson, general offices, New York Cen- 
tral R.R., Cleveland, Ohio, is the secretary. 


Western Society of Engineers, Chicago, 
Ill. Regular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August. Edgar S. Nethercut, sec- 
retary, 1735 Monadnock Block, Chicago, IIL 



























































IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24 
fig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. Effective Apr. 1, the price of 
basic iron was fixed at $32, and standard Bessemer at $35.20 at Valley 
furnace, prices of other irons remaining the same as last quarter. 


PIG IRON—Quotations per ton were current as follows at the points 
end dates indicated 


Cur One Month One 

rent Ago Year Ago 
No. 2 Southern Foundry, Birmingham.. $33.00 $33.00 $47.00 
No 2x New York. 34.40 34.40 53.00 
No. 2 Northern Foundry. Chicago. 33.00 55.00 
* Bessemer, .... re 36.60 55.95 
*Basic, Pittsburgh 7 : 32.00 52.95 
No. 2X, Philadelphia. 34.40 54.50 
» BE SAT eryT Terre. 33.00 53.00 
No. 2 Southern Cincinnati........ 36.90 49.90 
Basic, Eastern Pennsylvana 32.90 50.00 





*Delivered Pittsburgh; f.o0.b. Valley, 95 cents less. 


BTEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger, and plates 4 in. and 
heavier, from jobbers’ warehouses at the cities named: 

——New York——_, ae > -—Chicago—, 
One 


One One 
Current Month Year Current Year Current Year 
A 


Ago Ago Ago go 
Structural shapes $4.245 $4.245 $5.25 $4.17 $4.50 $4.27 $5.00 
Soft steel bars .. 4.145 4.145 5.00 4.07 5.00 4.17 4.50 
Soft steel bar shapes 4.145 4145 5.00 4.17 450 4.17 4.50 
Soft steel bands $.995 4.995 


Plites, 4 tolin.thick 4495 4495 9.00 442 8.00 425 8.00 


GAR IRON—Prices per 100 Ib. at the places named are as follows: 
Current One Year Ago 


Pittsburgh, mill $3.50 $5.25 
Warehouse, New York 4.75 4.75 
4.10 4.95 . 


Warehouse, Cleveland 
Warehouse, Chicago 4.10 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


| -— New York —. Cleveland -—Chicago— 
te 
= 
ze3 , . 
S=% &f @®£° e490 tif o49 £8 89 
==4 s& eES% Oe s& cee 38 ot 
EeS Ge 62<¢ Sh<¢ Se S&< SP ERK 
*No. 28 black. . 5.00 6.495 6495 1050 642 9.00 6.52 10.00 
*No. 26 black. 4.90 6.395 6.395 1040 6.32 8.90 642 9.90 
*Nos. 22 and 24 ‘black 4.85 6.345 6345 10.35 627 8.85 6.37 9.85 
Nos is and 20 black 4.80 6.295 6.295 10.30 6.22 9.20 6.32 9.80 
No. 16 blue annealed 4.45 5.695 5.695 10.20 5.62 °9.20 5.72 10.20 
No. 14 blue annealed 4.35 5.595 5.595 10.10 6.52 9.10 5.6210.10 
No. 10 blue annealed 4.25 5.495 5.495 10.00 5.42 9.00 5.52 10.00 
*No. 28 galvanized 6.2 25 7.745 7.745 13.00 7.6710.75 7.77 11.50 
*No. 26 galvanized... 5.93 7.445 7445 12.70 7.371045 7.32 11.20 
No. 24 galvanized... 5.80 7.295 7.295 12.55 7.2210.30 7.47 11.05 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
Q5c. for 19 to 24 gages; for galvanized corrugated sheets add 5c., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Current One Year Ago 
New York . Seder List plus 12% List plus 25 % 
Cleveland , i nae List plus 12% List plus 10% 


EY as cece ove List plus 13% List plus 10% 
DRILL ROD—Discounts from list price are as follows at the 


places named: 
Extra Standard 


SE cc hbsnsseetsacaretoesecéadennevun 35 % 40 % 
GEIVONRMS co cccccccccccess cates een 35 % 40 % 
Chicago ..... PPE eS ; BP AE 35% 40% 


SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lote, is: 


Current One Year Ago 
New York ..... ; “re $15.50-19 $14.00 
Cleveland ; ee : 20.00 13.30 
GD vec ceceens 19.00 12.50 


In coils an advance of 50c. usually is charged. 
Wote—Stock very scarce generally. 
WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 
Welding Wire* Cast-Iron Welding Rods 


" . ». ° ° SD Dp BS OA WB cc cccccs 16.00 

ie. } Pande ib ae Oe Mi Meco ccos en 14.00 

tik Oeawd adee eae SSeS = 

i e peR ese» % 5 22.10 to 33.00 Sy Se By Mics ct cuties 12.00 

#; 3 No. 14 and tr. 

>. ebb Sous *Special wales Wire 

No. 20 sabbiveee e “l ee v.00 5.6*ene eeee cbenneve 33.00 

i weekbécavesedseunes aad 30.06 

éuvdemsceeccbes 33 00 





* Very scarce 
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WEEKLY PRICE GUIDE OF 


MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 
New York Cleveland Chicago 


Current Current Current 
St abides bend vsehebhnweeetmenees 4.15 4.07 4.17 
2 PRR Spe ee ee 5.75 4.65 4.32 
Openhearth spring steel (heavy)...... 8.00 8.00 7.60 
Se Gee MED . ct ccdccnee nes es 11.00 11.25 11.90 
Coppered bessemer rods ............ 9.00 8.00 7.07 
EE nil, Shas dot hae 6G hwo 4.99% 4.75 5.02 
Coid-rolled strip steel............ ae 8.50 8.25 8.57 
TP Pe lance wet dees andi oo % 6.50 6.00 7.07 





PIPE—tThe following discounts are for carload lots f.0.b. Pittsburgh; 
hasing card of Nov. 6. 1917, for steel pipe and for iron pipe: 


BUTT WELD 


Steel Iron 
(nches Black Galvanized Inches Blacy Galvanized 
. Ww and &.. 44% 17% % - <P Bibescua 33 % 17% 
TS re 48% 33% % 
OR: Bescaves 51% 37% % 
LAP WELD 
6 wh matah ete eat 44% 31% % ine dvneh oe e 26% 12% 
2% to 6...... 7% 34% % wae Oe Gieccde< 28% 15% 
an. Gh Wb nesaee 28% 15% 
BUTT WELD EXTRA STRONG PLAIN ENDS 
%. % and &.. 8% a2 8 % OO Bihac«<x 33 % 18% 
&% to 1%..... 49% 36% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
ee awk w sien ee 82 30% % D. scepeeeceares 27% 14% 
3% te 4...... 4% 33% % 2% to 4. -- 28% 17% 
4% to 6.. .. 44% 32% % 4% to 6 28% 16% 





Stock discounts in cities named are as follows: 
-—New York—, —Cleveland—, — Chicago — 
Gal 


7al- 2al- = 
Black vanized Black vanized Black vanized 
, % to 3 in. steel butt welded 33% 16% 43% 28% 41.9% 26.9% 
3% to3in. steel lap welded 15% +3% 39% 25% 37.9% 23.9% 
Malleable fittings, Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 10 and 5% 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Cur- One One Year 

rent Month Ago Ago 
Copner, electrolytic ........... 26.00* 26.00 28.00 
en ee ee GE -savadevceece 92.00 94.00 62.75 
Lead : Seéueedeeunes 8.75 8.05 11.00 
Spelter. rea¢enhed bese ihe ee 9.00 8.62 9.00 

Government price 
ST. LOUIS 

Lead TET See eT Te ree eT 8.50 7.75 10.75 
RES SS se re 8.75 8.37% 8.75 


At the places named. the following prices in cents per pound prevail, 


tor 1 ton or more: 
-— New York——.. —Cleveland—. — Chicago— 


s 

, i rs . & 
= e=°o ea°0o te esc <2 ead 
Fo S=% Fob s Ee’ 35 cote 
of OZ< OF< Of Or< OL OM< 


Copper sheets, base.. 38.00 38.00 38.00 38.00 38.00 33.50 39.40 
Copper wire (carload 


lots) oe 35.00 38.50 35.00 38.00 33.00 38.50 
Brass Sheets ...... 39.75 39.75 40.00 37.00 36.00 31.50 40.50 
Ce canoneais 46.00 46.00 43.00 42.00 40.00 41.50 46.00 
Solder (half and half) 

(ease lots) ...... 60.00 60.00 39.25 57.50 39.50 56.00 39.25 


Note :—Solder very scarce 

Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and 
heavier. add 1c.: polished takes lc. per sq.ft. extra for 20-in. widths and 
under; over 20 in.. 2c 

BRASS RODS—The following quotations are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 





Current One Year Ago 
tt <at i t eee kewides een eees TTriTit $32.25 $34.00 
a ne eédéseeeesecs : 34.25 38.00 
IO a6 wide 0.600 cee an , 35.00 34.00 
Chicago oe ee Saree ion 29.50 39.00 

ZINC SHEETS—tThe following prices in cents per pound prevail: 
Santee Gs GOR Ws 6 o 0k iv ecckaweccdwecceundeswusienda 15.00 
In Casks——,, -—Broken Lots—, 
On Cur- One 
rent Year Ago rent Year Ago 
0 er ee 18.75 21.00 18.40 21.50 
Sf errr er 16.50 23.00 17.00 23.25 
RE “wekwediataatnweee 22.00 22.50 21.50 23.50 


ANTIMONY—Chinese and Japanese brands in cents per pound, in 


ton lots, for spot delivery, duty paid 
Current One Vee Age 


ES A ee a ee .. 14.00 . 
Chicago Pegs jeda e's bad eden 15.25 16.50 


Cleveland ....... 
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SHOP MATERIALS AND SUPPLIES 


OLD METALS—The following are tne dealers’ purchasing . 
prices in cents per pound: MISCELLANEOUS 


c= Bow Terk —, ——-Cieveland—— SEAMLESS DRAWN TUBING—The base price in cents per pound 


Current One Current One 
1918 Yr. Ago 1918 Yr. Ago “ from warehouse in 100-Ib. lots is as follows: 


7 > 1 » » » »” 
Copper, heavy and crucible 24.00 24.00 24.00 26.75 New York Cleveland Chicago 





Copper, heavy and wire... 22.50 23.00 23.50 24.75 . . re ‘Dica 
Copper, light and bottoms. 20.50 21.00 21.50 = 22.00 se a ttre e eee eee e eee teens aa se 42 39.50 
i @ ~~ ~ 2 aera 7.00 8.50 and 9.75 - Tome ewe ees co eeeecces 0.00 40 00 44.00 
— Hite ‘ ; 7 7 : . : : : ; - : 14. 75 19.00 14:00 18:00 For immediate stock shipment 3c. is usually added The prices of 
eR We ce 11.00 12.00 12.50 14.00 course vary with the quantity purchased. For lots of less than 100 Ib. 
No. 1 yellow brass turnings 13.50 15.50 14.00 15.00 but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
SD éGudbéc tesceyeskees 6.00 6.00 6.50 7.00 but not less than 50 Ib., the advance is 2%c. over base (100-Ib. lots): 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 


base price: and for quantities under 25 Ib. the increase above base is 10¢. 
ALUMINUM—tThe following prices are from warehouse at 


places named: TIN PLATES—Warehouse prices per box: 


New York Cleveland Chicago 





No. 1 aluminum, guaranteed over 99% pure, . , P 
in ingots for remelting (1-15 ton lots), = Coke tin plate, 14 x 20: 
PM «cided dnsseporncendobenagwes 33.20¢. 32.20¢. 33 %e -—— Cleveland —_. —— Chicago — 
This is the Government price for lots of from 1 to 14 tons Cur One Cur- One 
rent Yr. Ago rent Yr. Ago 
100 Ib my eat ttt tte eee eee eee eeeeees $10.00 $12.00 $10.60 $11.75 
COPPER BARS from warehouse sell as follows in cents per pound, 1-C. 107 Ib. ..... 2... eee eee eee 10.15 12.17% 10.70 11.90 
for ton lots and over: Terne plate, 20 x 28: 
Current One Year Ago Base Net Coat- 
SE ch eunbb sa seesevrvtbseeeuweeue 32.00 41.00 Weight Weight ing 
A rer eT 38.00 39.00 100 Ib. 200 3 19.10 17.50 
CEE Se ddecroceeceeteonenceasusectws 36.50 41.00 Ic 214 19°40 17 85 
I.c 27 y 21.40 19.95 
. 1.C 218 . 22.60 18.85 
BABBITT MEEAI-— Warehouse price per pound: 1c 291 2s 22.10 19.10 
-——New York——, leveland——, ——-Chicago-——, 1c 96 5: 5980 2015 
Cur- One Cur- One Cur One Lc 3] 5 °310 >) 90 
rent Year Ago rent Year Ago rent Year Ago 1c 36 ° ; °3 60 >] 85 
Best grade . .125.00 70.00 103.00 70.50 100.00 70.00 Le 41 56°75 5 5510 3) 85 
Commercial .. 70.00 40.00 23.00 24.50 24.00 25.00 Lc 246 40 23 00 7D 25.60 24°15 


NOTE—New York prices furnished on application to dealers. Price 


SHOP SUPPLIES varies according to whether the plates are wanted for work essential 
al work 


to the war or for nonessential 























NUTS—From warehouse at the places named, on fair-sized COTTON WASTE—The following prices are in cents per . 
erders, the following amount is deducted from list: uw WA . nd lo ct 1 cents per pound: 
. 7 ————_ New York--—— — 

—New York—.._ ——Cleveland——. -— Chicago — Current One Year Age Cleveland Chicago 
Current One Current One Current One . 
Year Ago Year Ago Year Ago Ww hite ... “a 00 to 13.00 13.00 16.50 12.00 to 16.50 
Hot pressed square. .$2.50* List $1.20 $1.65 $1.05 $3.00 Colored mixed " 8.50 to 12.00 12.00 13.00 11.50 to 14.00 
Hot pressed hexagon. 2.50* List 1.00 1.50 RD 3.00 
Cold punched hexagon 2.50* List .75 1.25 1.00 2.00 : ' , 
Cold punched square. 2.50* List 75 1.25 1.00 1.60 WIPING CLOTHS —Jobbers’ price per 1000 is as follows: 
. 
List plus. 13% x 13% 13% x20% 
‘ , : CHVEIMME ccc cccsescccssccrsecvenveves 52.00 58.00 
Semifinished nuts sell at the following discounts from list price: ee eee cal 48.00 50.00 
Current One Year Ago 
| Re ae epee ea 30“ SAL SODA sells as follows per 100 Ib. : 
PE. VokeeeeGkhe0O0004+60 8 4886660808 60 % 50% Current One Month Ago One Year Ago 
- 7 Ae ee 1.75 $1.75 $1.75 
° De ccbeedaueeess 1.75 1.75 1.75 
MACHINE BOLTS—Warehouse discounts in the following Cleveland rer eee 2.40 2.40 2.10 
cities: Chicago ee ee ee 2.00 2.00 2.00 
es york Cleveland Chicago 
% by 4 in. and smaller........... 37 % 
Larger and longer up to 1 in. by 30 in. is z 37a °5—5 % ROLL SULPHUR in 360-lb. bbl sells as follows per 100 Ib.: 
Current One Month Ago One Year Ago 
WASHERS—From warehouses atthe places named the following ee $4.30 $4.30 $2.85 
amount is deducted from list price: Gaerne. 4.60 4.60 4.60 
For wrought-iron washers: Chicago. Pe ee 4.00 4.00 3.25 
New York ..... $2.50 Cleveland ..... $1.50 Chicago .. $2.50 
For cast-iron washers the base price per 100 Ib. is as follows: = COKE—The following are prices per net ton at ovens, Connells- 
oe . ee $5.00 Cleveland ..... $4.00 Chicago ..... $3.50 ville, and cover the past four weeks: 
7 —_ " Aug.” Aug.15 Aug.8S Aug.1 July 25 
CARRIAGE BOLTS From warehouses at the places named Prompt furnace ... $6.00 $6.00 $6.00 $6.00 $6.00 
the following discounts from list are in effect: Prompt foundry 700 700 700 700 700 
New York Cleveland Chicago 
hs 4 in. and smaller............ 30 % 45 % 37 % . = gs = . 4 - 
er and longer up toiin. by 30in. 15% 30 % °5—5 % FIRE CLAY—The following prices prevall Pape 
SD pct s eet ececdnceboseoeseocovedes occ...» .450-1b. bbi $2.50 
Cleveland ....... : ree eT re TS re ese 375-lb. bag 2.50 
COPPER RIVETS AND BURBS sell a‘ the following rate from 
warehouse: bd . LINSEED O1L—These prices are per gallon: 
. —New York—, -—Cleveland—. -——Chicago——, 
———— Rivets — gm Burs. Cur _ One Cur One Cur E One 
Current One Year Ago Current One Year Ago = R a. Year Age St Yesr se Py 3 vr, Ags 
Cleveland. List plus 10% List plus10% List plus 10% List plus10% | #@w, in, barrels ae 136 | 85 140 5 OF 130 
Chicago. List price List price List plus 20 % List price » ilies ’ — — 
New York. 20% from list List plus 10% List plus20% 10-2%% from 
list WHITE AND RED LEAD in 500-Ib. lots sells as follows in cents per 
pound: : 
RIVETS—The following quotations are allowed for fair-sized orders a White———., 
from warehouse: Current 1 Year Ago Current 1 Year Age 
New York Cleveland Chicago - oul ave oe 
Steel 4% and smaller .......... 30 % 45—5 % 45% * Dry In Oil Dry In Oi 2nd, end 
Me coos can tinaee 30 % 5—5% 45 % * , = 
Button heads, %. %, 1 in diameter by 2 in. to 5 in. sell as fol- 100-lb. keg ..... 14.00 14.50 3.25 13.50 14.00 13.00 
lows per 100 Ib. 25 and 50-Ib kegs 14.25 14.75 13.50 13.75 14.25 13.25 
New York. .$5.65 Cleveland. .$5.15 Chicago. .$5.67 Pittsburgh. .$4.65 12%-lIb. keg . 14.50 15.00 13.75 14.00 14.50 13.50 
Coneheads. same sizes 5-Ib. cans ae 15.25 15.50 16.00 15.50 
New York. .$5.75 Cleveland. -$5.25 Chicago. .$5.77 Pittsburgh. . $4.75 1-lb. cans — 15. 25 15.50 17.00 16.50 
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WASHINGTON, D. C. _The Bureau of Supplies and Accounts, $925, part bid, (6) $820; Swind Machine 
Navy Department, received bids for furnish- Co., Widener Bldg., Philadelphia, Penn., 































































































ee ; zs L ing machines and machine tools, as follows: (3- 3a) $6450, part bid, (4-4a) $1126, art 
seqavting Ae paraiso pan Schedule No. 53243, Class 1002, (Item 1) bid, (5) $2097; Earle Gear and Machine 
facturers known to be in a position to —1 electrically driven, 80 volt, No. 2, uni- C0. Stanton and bt ne | St., Philadel- 
supply its demand. Owing to the need versal, horizontal, milling machine, starting Phia, Penn., (4-4a) $1582; Newton Machine 
of beemnt astien te the Gases of Of apparatus with rheostat complete with di- Tool Co., 23rd and Vine St., Philadelphia, 
| machine tools hereinafter listed, the viding head, delivery Navy Yard, Pier 72 Fenn., (4-4a) $1236, part bid; Hoefer Ma- 
Navy cannot arrange to permit a post- foot East 24th St., Brookiyn, N. Y., from Chine Co., 155 Chicago St., Freeport, IIL, 
ponement of the opening of bids if the Browne & Sharpe Manufacturing Co., (5) $1538; Weigel Machine 'Co., Peru, ,and.. 
manufacturers are able to secure bid- Promenade St. Providence, R. 1, $2691; (©) $928, part bid; Peck, Stow ‘and Wilcox 
ding forms and submit their bids prior Fairbanks Co., Colorado Bldg., Wash, D.C., ©0-~ Southington, Conn.. (8) $116. 
to date fixed for opening. $3145; Becker Milling Machine Co., Boston, Schedule No. 51713, Class 907, (Item 1) 
In case time does not permit this, it Mass., $375 one 14 in shaper wit | constant speed motor 
will be appreciated if any manufac- Schedule No. 52324, Class 953, turret drive, Nowy ~4 Naval Torpedo Station New- 
turer not receiving information directly lathe; Class 954, 4 turret lathes, delivery port, R. 1. from Hollingsworth Machine Tool 
regarding these purchases will notify Navy Yard, Norfolk, Va., from Bullard Ma- C®., Covington, Ky., “A” $1085, ‘B $1085 ; 
the Purchasing Division, Bureau of chine Co., Broad St., Bridgeport, Conn., Manning, Maxwell & Moore, 119 West 40th 
Supplies & Accounts, Navy Depart- (953) $7316, (954) $5847; Niles, Bement & St. New York City, “A” $1480, “B” $1282; 
ment, Washington, D. C., in order that Pond, 111 Broadway, New York City (953) Niles, Bement, & Pond, 111 Bway, New 
the firm’s name may be properly listed $9700. York City, A™ $1490, “B" $1465 ; D. Nast 
for all future purchases. Schedule 49533, Class 625, (Item 1)—5 Pachine Co., Bourse, Bldg., Philadelphia, 
grinding machines; Class 639, (Item 1)— enn, “A $1060, “B $960. 
6 surface grinding machines; Class 641, 4 Schedule No. 51743, Class 918, (Item 1) 








Cl * 2 universal cutter grinders, McDonough 
ass 642, Manufacturing Co., Eau Claire, Wis., “A” 
$775; Manning, Maxwell & Moore, Pe West 


The Bureau of Supplies and Accounts, (Item 1)—1 milling machine; 
Navy Department, will receive bids for fur- (Item 1)—1 universal milling machine; 


s Class 647, (Item 1)—2 S na- 
aes. machines and machine tools, as po a a ny a2 8, ) 7 am —_ cutter ma- 40th St New York City, “A” $22 > part 

Aug. ?6—Schedule No. 52853, engine oa en, veainete oy linder, surfacing machines; | Wey "$397 a ‘oh & Yona, ee 

hes, ery .b. cars. ass 630 tem 1)—2 i a > way, or ~ ie 765, “ 
lathes, delivery f.o.b. cars ( ) motor-driven va $755: Oakley Machine Tool Co. Marburg 


Aug. 27—Schedule No. 1901, 2 automatic riety bench saws; Class 631, (Item 1)—1l 
screw machines, 8 plain back geared screw band, motor-driven, 38 in. wheel, sawing Ave. and Baltimore & Ohio R. R, Oakley 
machines, 2 planers and 7 shapers machine; Class 632, (Item 1)—6 portable, {Cincinnati) Ohio, “A” $900, “B $1178.64; 
Sept. 3—Schedule No. 5486}, locomotive, motor- driven disc sanders ; Class 635, (Item W90ds, Engineering Co. Alliance, _ Ohio, 
delivery Indian Head, M¢ tt motor-driven 42 in. wheel band saw mE on} a £ Sane 
Schedule N 5578 “. di ma- machine; Class 7 (it 1)—1 i o., romenade * ovi- 
ic ule o. 7 a. ¢ grinding a 7 em 1) medium dence, R. 1, “A” $1363, "B’ $1855. Henry 





chines, delivery Wash., D. vertical boring machine; Class 640, (Item 
Sept. 6—Schedule No. ‘85078, welders, de- 1)—1 motor driven variety bench saw; Prentiss, Inc., 149 B’way, New York City, 
livery San Diego, Calif.; Pensacola, Fla.; Class 646, (Item 1)—2 motor-driven twist “C” $3058. 
and Hampton Roads, Va drill grinders ; from Brown & Sharpe Manu- 
Schedule No. 55064, loading machines, de- facturing Co., Promenade St., Providence, The Bureau of Supplies and Accounts, 
/ hvery Wash., D. C. R. IL. (625) $592, (639) $741, (641) $2985, Navy Department, has awarded the con- 
Schedule No. 53694, milling machine and (642) $2986, (647) $400; Machine Tool En- tract for furnishing machines and machine 
hand tools, delivery Pensacola, Fla gineering Co., 149 Bway, New York City, tools, as follows: 
Schedule No. 64134, tool post “grinders, (628) $2830, (630) $895, (631) $934, (633) Schedule No. 48574, Class 477, band saw 


delivery Wash., D. $200, (635) $1425, (637) $560, (640) $983, filing machine, to Kemp Machine Co., 223 
Schedule No. 5414i, arbor presses, deliv- (646) $156; Cincinnati Milling Machine Co., North Calvert St., Baltimore, Md., $188. 


ery Wash., D. C. Marburg Ave. and South St., Oakley (Cin- Schedule No. 48573, Class 478, band saws; 

) Sept. 9—-Schedule No. 54774, motor bor- cinnati) Ohio, (641) $5002, (642) $4891. Schedule No. 49218, Class 583, cabinet 
ing bar and shaper, delivery Cape May, Schedule 51703, Class 656, (Item 1)—1 Planer; and Schedule No. 49013, Class 663, 
N. J. P boring, drilling and milling’ machine de- ™otor driven lathes, to American Wood- 

Schedule No. 55393, portable electric jjyvery’ Norfolk. Va.. from ,S--—-~ Co working Co., 591i Lyell Ave., Rochester, 

drills, delivery Philadelphia, Penn. Colorado Bidg.. Wash.. D. C.. $20, 900: N. Y., (478) $1006, (583) $1523, (663) $758. 

Schedule No. 54678. grinding machines, Kemp Machinery Co., 223 North Calvert Schedule No. 48203, Class 494, sewing 


delivery Wash., D. C St., Baltimore, Md. $: 21,042: Niles, Bement, machines, to Reno Kaetker Electric Co., 
Schedule No. 54014, beveling machine, de- pond, 111 B’way, New York City, $17,375. 501 Gerke Bldg., Cincinnati, Ohio, $350; 
livery Puget Sound, Wash. Class 495, sawing and jointing machine to 


Schedule No. 55114, boring and turning Schedule No. 51523, Class 899, (Item 1) I , 
mill, delivery Norfolk, Va. —two 6-in., precision, motor driven, bench one Manufacturing Co., Montpelier, Vt. 
Sept 9—Schedule No. 56264, woodwork- lathes, (Item la)—2 sets of carbon brushes Schedule No. 48103, Class 590, locomotive, 


ing tools, delivery Submarine Base, New for motor Item 1; Class 900, (Item 2)—1l Loco " 
London, Conn small, motor driven, chucking lathe, (Item Sean. Pitter Deative otk Union Bank 





Sept. 183—Schedule No. 56363, band saw, 2a)—2 sets of carbon brushes for motor s r 
eclbvery Charleston, S. C Item 2; Class 901, (Item 3)—1 motor ot te re Bhostrie Wot Co 
Schedule No. 56394, shaft straightening driven, horizontal, boring, drilling and mill- 5498 West 6th St Cincinnati, Ohio, $612 
presses, delivery Newport, R. I ing machine, (Item 3a)—I1 set of spare ~ Schedule No. 48994, Class 675, lathes; 
| Schedule No. 56443, steam steering en- parts for motor and starter; Class 902, g.hedule No 49503 Class 617 universal 
| gines, delivery, Portsmouth, N. H (Item 4)—1 motor driven, 6 in. capacity, saws to Oliver Machine Co.. 50 Church 
Schedule No. 56453, air compressor, de- cold metal saw, (Item 4a)—1 set of spare gt. New York City, (675) "$3000 (617) 
livery f.o.b. parts oe moter, and starter is Class 903, $¢f40 ’ 4 
Schedule No. 56464, machine tools (Item 5)—one 24-in., motor driven, gear : , 9 7 i 
Schedule 56503, grooving oil machine, feed, drill press; Class 904, (Item 6)—One mi | nal Oat nies Bock Bide: 
i delivery f.o.b. 100 Ib. steam hammer; Class 905, (Item 7) pittsburgh, Penn $11,000 os 
’ Schedules Nos. 5653) and 56544, machine ’ i Schedul ‘ N "51403 Cl 680 —_ 
tools, delivery Puget Sound, Wash Class 906, (Item 8)—1 hand operated, 3 Ib. trimmers. to Manni i, Pn a —— 
hedule No. 56624, machine tools, de- tinsmith, ‘slip roll forming machine; de- ''g West’ 40th St New York City $2708.” 
livery Norfolk, Va. livery F. O. B. cars, from Elgin Tool Works, ''? ‘¥® h St., New York City, $2708. 
Schedule No. 56874, machine tools, de- Elgin, ML, (1-1a) $1464, alternate $1561.50; Schedule No. 506343, Class 710 arbor press, 
livery Gulfport, Miss. Fairbanks Co., Colorado Bldg., Wash., D. to D. Nast Machine Co., Bourse Bldg., Phila- 
Schedule No. 56583, double emery grind- C., (1-1a) $2096.20, (3-3a) $6663.40; Kemp elphia, Penn. $225, part bid, and Van 
ers, delivery Brooklyn, N. Y Machine Co., 223 North Calvert St., Balti- ng re” Bourse Bldg., Philadel- 


| Sept. 16—Schedule No. 56184, cutting-off, more, M4., (1- la) $3566, alternate $2001. 40, . 
anes machine, delivery South Charleston (3-3a) %6534, part bid (5) $1761, alternate, Schedule No. 51683, Class 711, grinding 
119 machines to Brown & Sharpe Manufacturin ng 


$1925; Maxwell, Manning Moore, 
Schedule No. 67074, boring and turning West 40th St., New York Ciey, (1-1a) $3158, Co., Promenade St., Providence, R. L., $73 
mills, delivery Norfolk, Va. (3-3a) $7138.30, (4-4a) $3 b6, a) $1672, Schedule No. 1843, Class 8, boring ma- 
Schedule No. 57094, dowell and rod turn- (6) $875, (7) $144, (8) $137; Nast Ma- chine; Class 9, milling machine; Class 10, 
ing type embossing machine. chine Co., Bourse Bld Shiledelpnia Penn., profiling machine, to Lucas Machine Tool 
Schedule No. 57124, hand machine tools, (1-la) $2978, (3-3a) Tiss. part bid, (4, 4a) Co., East 99th St. and Lake Shore & Michi- 


; delivery New London, Conn. $1323, (5) $760, part bid, (6) $1180; Green- gan Southern R.R., Cleveland, Ohio, (8) 
: Schedule No. ovis. engine lathes, de- field Tap and Die Corporation, Greenfield, $7160; Van Norman Machine Tool Co., 160 

livery Newport, R. Mass., (2-2a) $330, part bid; Niles, Bement Wilbraham Ave., rey tt Mass., (9) 
} Sept. 23—Schedule No. 56644, bolt thread- & Pond, 111 Bway, New York City, (3-3a $3165, Pratt & bee aaa Capitol Ave., 
ing machine. delivery Charleston, S. C $9365, part bid, (4-4a) $1710, part bid, (5 Hartford, Conn., (10) ‘ 











